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(57) Abstract: This invention relates to pyrrolocarbazole 
derivatives according formula (I) wherein R\ R^, r^, R^ R'. 
X and Y are as defined in the specification wherein said 
derivatives specifically inhibit one or both of the checkpoint 
kinases Weel and Chkl. 
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INHrorrORS of checkpoint kinases (Weel and Chkl) 

FIELD OF THE INVENTION 

This invention relates to small chemical molecules that specifically inhibit one or both 
of the checkpoint kinases Weel and Chkl. 

BACKGROUND OF THE INVENTION 

The proper orchestration of the steps required for orderly progression of the cell 
through the cell cycle requires a number of signaling pathways within cells. Many of these 
pathways utilize protein kinases to effect the transmission of crucial signals at the appropriate 
time and intracellular location. Cell cycle kinases are naturally occurring enzymes involved 
in regulation of the cell cycle which is generally divided into four segments: Gi (gapl), S 

(DNA systhesis), G2 (gap 2) and M (mitosis). Some of these kinases are responsible for 

inhibiting the cell's normal progression through cell division, while others are normally 
active in promoting the progression of cells through the cell cycle leading to cell division. 
Increased activity or temporally abnormal activation of these kinases has been shown to 
result in development of tumors and other proliferative disorders. 

One of the protein kinases involved is a tyrosine speciflc kinase, Weel, that has as its 
substrate another kinase complex called Cdc2/cyclinB. Weel kinase is a regulatory kinase 
that has Cdc2/cyclinB as its substrate and when Weel is active, it phosphorylates a specific . 
tyrosine (Tyrl5) on Cdc2 that causes an inactivation of the Cdc2/cyclinB complex which in 
turn results in a pause or checkpoint in the cell cycle at the G2 and M transition. The kinase 

activity of Cdc2/cyclinB is absolutely required for cells to progress through the G2 stage of 

the cell division cycle to the M (or mitotic) phase where two daughter cells are formed from 
the division of the parent cell. Under normal circumstances, as cells are progressing through 
the cell cycle, the Cdc2/cyclinB complex is assembled in late S phase and through G2. 

Normally, Weel is active and thus phosphorylates the Cdc2/cyclinB complex until the end of 
G2 when all of the necessary components have been synthesized for the entry of cells into M 

phase. Weel activity then diminishes, a phosphatase removes the inhibitory phosphorylation 
from Tyrl5 of Cdc2/cyclinB, the complex becomes activated and cells move into M phase 
where the replicated DNA is divided and the daughter cells are formed. Inhibition of Weel 
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results in no inhibitory phosphorylation of Tyrl5 on Cdc2/cyclinB and the potentially 
inappropriate and premature entry of the cell into mitosis. 

In addition to regulation of the transition of cells between the different phases of the 
cell cycle under normal conditions, the cell cycle transitions are regulated in response to 
damage to DNA presumably giving cells opportunities either to repair potentially genotoxic 
DNA damage before replication using a damaged DNA template or to permanentiy exit the 
cell cycle and die. 

Another kinase of interest named Chkl participates in this DNA damage dependent 
signaling pathway by phosphorylating a phosphatase called Cdc25C which when itself is 
active and co-localized with Cdc2/cyclinB in the nucleus, dephosphorylates TyrlS and causes 
the activation of tiie Cdc2/cyclinB complex. The Chkl mediated phosphorylation of Cdc25C 
causes Cdc25C to be exported from the nucleus at which point it is no longer able to 
dephosphorylate and thus activate Cdc2/cyclinB. Therefore, if Chkl is active (in response to 
DNA damage) it will indirecUy contribute to the inactivation of Cdc2/cyclinB (whose activity 
is required for progression into M phase) through the preservation of the inactivating 
phosphorylation of TyrlS on Cdc2/cyclinB. Conversely, inhibition of Chkl would result in 
the dephosphorylation of Cdc2/cyclinB by the phosphatase Cdc25C in the nucleus (not 
exported to the cytoplasm since it is not phosphorylated by Chkl) and the consequent 
activation of Cdc2/cyclinB with the accompanying entry of the cells in mitosis. 

Inhibition of Weel or Chkl or both kinases in the presence of DNA damaged by 
conventional DNA-directed chemotiierapeutic agents or by radiation presents an opportunity 
to utilize cellular regulatory patiiways to inappropriately and prematurely cause cells to 
progress into M phase. Such cells may be less likely to survive and further divide since the 
commitment to M phase was made in the presence of potentially catastrophically damaged 
DNA ( Alan J. Kraker and Robert N. Booher, "New Cell Cycle Targets", Ann. Rep. Med. 
Chem., 1999;34:247-256). 

Small molecule inhibitors of Weel kinase have been reported, WO 0119825 and 
Cancer Res. (2001), 61(22), 8211-8217. Small molecule inhibitors of Chkl kinase have 
also been reported W00016781, Cancer Res. (2000), 60(3), 566-572. 

Pyrrolocarbazole derivatives are known to have inhibitory activity against Protein 
kinase c and anti tumor activity (US Patent No. 4,912,107) but compared to the compounds 
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of the present invention, the compounds disclosed in US Patent No. 4,912,107 have very lovf 
checkpoint kinase abrogator activity. Pyirolocarbazole derivatives are also known to 
stimulate platelet production (W096/28447) and to promote thrombopoiesis (WO9809967). 
EP 0695755 discloses another pyrrolocarbazole derivative having Protein kinase c activity. 
US Patent No. 5,166,204 discloses antitumor isoindole derivatives having a linkage or lower 
alkylene group bonded to the 2 and 3 or 3 and 4 of a carbazole skeleton. US Patent No. 
5,728,709 discloses pyrrolocarbazole derivatives that stimulate platelet production. WO 
01/85686 also discloses pyrrolocarbazole derivatives. 

However, there are no reports that any type of pyrrolocarbazole inhibits either Weel 
kinase or Chkl kinase. Nor have there been any reports that 

any type of pyrrolocarbazole inhibits both Weel kinase and Chkl kinase. 

SUMMARY OF THE INVENTION 

Compounds claimed are of the general structure described by Formula I 




Wherein 

Each dashed line represents an optional bond; 

r1 is hydrogen, halogen, Ci - Cg alkyl, NR5r6 or 

an aryl or heteroaryl ring optionally substituted with up to five substituents selected 
from halogen, alkyl, haloalkyl, hydroxyl, nitro, cyano, C(0)R3, 0R3, S(0)niR3. NR3r4, 
0C(0)R3, nr3(CO)OR4, CH2NR3r4, CH20R3, C00R3, CONR3r4, NR^COR^, 
S02NR3r4 C0NHS02R3, NR3S(0)niR4, NHCONR3r4, NR3cONHR4; or 
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a cycloalkyl or cycloalkenyl ring optionally substituted with up to five substituents 
selected from, halogen, alkyl, haloalkyl, hydroxyl, nitro, cyano, C(0)R3, OR^, S(0)niR3, 
NR3r4 0C(0)R3. NR3(C0)0R4, CH2NR3r4. CH20R3, C00R3. CONR3r4, NR3cOR4, 
S02NR3r4, CONHSO2R3, NR3S(0)mR'^. NHCONR3r4. nr3C0NHR4; or 

a heterocyclic ring optionally substituted with up to five substituents selected from, 
halogen, alkyl, haloalkyl, hydroxyl, nitro, cyano, C(0)R3, 0R3, S(0)inR3. NR3r4 : 
OC(0)R3, NR3(C0)0R4, CH2NR3r4. CH20R3, C00R3. CONR3r4 Nr3C0R4, , 
S02NR3r4, CONHSO2R3, NR3S(0)niR'*, NHCONR3r4, NR3C0NHR4; 

m is 0-2; 

X is hydrogen or halogen; 
YlisO,S(0)m,orNRlO; 

r9 is hydrogen, hydroxyl, halogen, NR3C(0)R4. NHCONR3r4 (0=NR3)NHR4 f 
NH(C=NR3)NHR4, NH(C=NH)NR3r4 NH(C=0)0 r3. NR5r6, iCR^R^)rZ; 

r is 0-6; 

r2, r7, r8 and R^^ are in each instance independently selected from ((CR^ R6)„T)a(CR^* 
r12)jj).z wherein the sum of n, a and b is in each instance less than 10; 1 

T may be absent, or, when present, is in each instance independently selected from O, f 
C0NR3, CONHSO2. S(0)ni, NR3, NR3o, OS(0)m, SCOmO, NR3S(0)2, or ^ 

S(0)2^fR3; 

n is in each instance independently 0-6; 
a is in each instance independently 0-6; 
b is in each instance independently 0-6; 
Z is selected from hydrogen, halogen, alkyl, haloalkyl, cycloalkyl, cycloalkenyl, heterbcyclyl, 
aryl, heteroaryl, cyano, nitro, hydroxy, C(0)R3, C0NHS02R3, 0R3, S(0)mR53, 
OSO2R3, NR3r4, CO2R3, C0NR3 r4, NR3cOR4, S02NR3r4, 0P0(0R3)(0R4), 
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CH=CR3r4, ccr3. (C=NR^)NH R\ NH(C=NR^)NHR*. NH(C=NH)NRV. . 
wherein the alkyl, cycloalkyl, cycloalkenyl, heterocyclyl, aryl or heteroaiyl group 
may be substituted with up to four groups independently selected from halogen, alkyl, 
hydroxyl, nitro. cyano, 0r3, SiO)m^\ NR3r4, 0C(0)r3, NR3(C0)0R4. C(0)r3. 
C00R3, CONR3r4, nr3C0R4, S02NR3r4, C0NHS02R3, NR3s(0)niR4. 
CH2NR3r4, CH2OR3 NHCONr3r4, nr3cONHR4; 

r5, r6, r1 1 and R^^ 3^ in each instance independently selected from hydrogen, hydroxyl, 
alkyl, haloalkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, halogen, 
cyano, nitro, CH2NR3r4 CH2OR3, C(0)R3, 0R3, S(0)inR3, NR3r4, cOOR3, 

CONR3r4 S02NR3r4 , NHCONR^R^, NR3cONHR4; 

wherein the alkyl, haloalkyl, cycloalkyl, cycloalkenyl, heterocyclyl, aryl or heteroaryl 
group may be substituted with up to four groups independently selected from halogen, 
alkyl, hydroxyl, nitro, cyano, 0R3, S(0)mR3, NR3r4, 0C(0)r3, NR3(C0)0R4 
C(0)R3, C00R3, CONR3r4, NR3cOR4, S02NR3r4 C0NHS02R3^ 
NR3S(0)mR'^. NHCONR3r4, NR3cONHR4; 

r5 and r6 or r1 1 and R^^ together with the carbon atom to which they are attached 
may form a carbonyl group; or together with the carbon or heteratom to which they 
are attached may form a cycloalkyl or heterocyclyl group, said carbonyl, cycloalkyl or 
heterocyclyl group may be substituted with up to four groups independently selected 
from halogen, hydroxyl, nitro, cyano, alkyl. haloalkyl, halogen, alkyl, nitro, cyano, 
0R3, S(0)niR3, NR3r4. 0C(0)R3, NR3(C0)0R4 C(0)R3, C00R3. CONR3r4, 

NR3cOR4, S02NR3r4, C0NHS02R3, NR3S(0)inR'^. NHCONR3r4. 
NR3cONHR4; 

r3, r4 are independently selected from hydrogen, alkyl, haloalkyl or a substituted or 

unsubstituted carbocyclic group selected from cycloalkyl, cycloalkenyl, heterocyclyl, 
aryl, and heteroaryl, wherein the said alkyl, or a substituted carbocyclic group may be 
substituted with up to 4 groups selected from halogen, hydroxyl, nitro, cyano, alkyl. 
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haloalkyl. alkyloxy, carboxy. COOH. CONH2, NHCOCH3. N(CH3)2. NHCH3, 
thiomethyl, thioethyl, SOCH3. SO2CH3; 

r3 and together with the carbon atom or heteroatom to which they are attached 
may form a cycloalkyl or heterocyclyl group substituted with up to four groups 
independently selected from halogen, hydroxyl, nitro, cyano, alkyl. haloalkyl, 
alkyloxy, formyl, carboxy, acetyl, CH2NH2. CH2OH, COOH. CONH2, NHCOCH3, 
N(CH3)2. thiomethyl, thioethyl, SOCH3, SO2CH3, alkoxycarbonyl, alkylcarbonyl, 
alkynylamino, aminoalkyl, aminoalkylcarbonyl, amino, mono- or dialkylamino, 

or 

r3 and together with the nitrogen to which they are attached may form a 
heterocyclic ring containing 3-8 members, up to four of which members are 
optionally carbonyl groups or heteroatoms independently selected from oxygen, 
sulfur, S(0), S(0)2, and nitrogen, wherein the carbocyclic group is unsubstituted or 

substituted with up to four groups independently selected from halogen, hydroxy, 
hydroxyalkyl, alkyl, haloalkyl, alkoxy, alkoxycarbonyl, alkylcarbonyl, alkynylamino, 
aminoalkyl, aminoalkylcarbonyl, amino, mono- or dialkylamino. 

Unless the context clearly requires otherwise, throughout the description and the 
claims, the words "comprise**, "comprising", and the like are to be construed in an inclusive 
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of 
"including, but not limited to*\ 

DESCRIPTION OF THE HGURES 

Figure 1 represents a Western blot of tumor cells treated in vivo with cisplatin and the 
Compound of Example 80. 

Figure 2 represent a Western Blot of cells treated in vitro with Adriamycin and the 
Compound of Example 80 

Figure 3 represents a Western blot of tumor cells treated in vivo with cpt-1 1 and the 
Compound of Example 362. 
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Figure 4 represents a graph of life span enhancement in animals treated with the Compound 
of Example 80 

DETAILED DESCRIPTION OF THE INVENTION 
Compounds of the present invention are of the general structure described by Formula 




Wherein 

Each dashed line represents an optional bond; 

r1 is hydrogen, halogen, Ci - Cg alkyl; NR5r6 or 

an aryl or heteroaryl ring optionally substituted with up to five substituents selected 
from halogen, alkyl. haloalkyl. hydroxy!, nitro, cyano. C(0)R3, 0R3, S(0)niR3, NR3r4 
0C(0)R3, nr3(CO)OR4, CH2NR3r4, CH20R3. CQ0R3, CONR3r4, nR^COR^, 
S02NR3R'^, CONHSO2R3, NR3s(0)niR'^, NHCONR3r4, NR^CONHR^; or 

a cycloalkyl or cycloalkenyl ring optionally substituted with up to five substituents 
selected from, halogen, alkyl, haloalkyl. hydroxyl, nitro, cyano, C(0)R3, OR^, S(0)niR-', 
NR3r4, 0C(0)R3, NR3(C0)0R4. CH2NR3r4. CH20R3, C00R3, CONR3r4^ NR^COR^, 
S02NR3r4, CONHSO2R3, NR3s(0)mR'^, NHCONR3r4, NR^CONHR^; or 

a heterocyclic ring optionally substituted with up to five substituents selected from, 
halogen, alkyl, haloalkyl, hydroxyl. nitro, cyano, C(0)R3, 0R3, S(0)niR^, NR3r4, 



wo 03/091255 PCT/IB03/01417 

-8- 

0C(0)R3, NR3(C0)0R4. CH2NR3r4 CH20R3, C00R3, CONR3r4 nr3C0R4 
S02NR3r4, CONHSO2R3, NR3S(0)mR'^ NHCONR3r4, Nr3C0NHR4; 

m is 0-2; 

X is hydrogen or halogen; 
YlisO,S(O)m,orNRl0; 

r9 is hydrogen, hydroxyl, halogen, NR3C(0)R4, NHCONR3r4. (C=NR3)NHR4, NH(C=N 
r3)NH r4, NH(C=:NH)N r3 r\ NH(C=0)0 r3, NR5r6, (CR5r6)j-Z; 

r is 0-6; 

r2, r7, r8 and R* ^ are in each instance independently selected from ((CR5 R6)nT)a(CRl ^ 
r12)jj).Z wherein the sum of n, a and b is in each instance less than 10; 

T may be absent, or, when present, is in each instance independently selected from 0, 

C0NR3, CONHSO2, S(0)ni, NR3, NR3.0, 0-S(0)m, S(0)ni-0, NR3-S(0)2, or 

S(0)2-NR3; 

n is in each instance independently 0-6; 
a is in each instance independently 0-6; 
b is in each instance independently 0-6; 
Z is selected from hydrogen, halogen, alkyl, haloalkyl, cycloalkyl, cycloalkenyl, heterocyclyl, 
aryl, heteroaryl, cyano. nitro, hydroxy, C(0)R3. C0NHS02R3, 0R3. S(0)mR3 
.OSO2R3, NR3r4 CO2R3, CONR3r4, NR3cOR4. S02NR3r4, 0P0(0R3)(0R4). 

CH=CR3r4, cCR3, (C=NR^)NHR\ NH(C=NR^)NHR\ NH(C=NH)NR^R\ wherein 
the alkyl, cycloalkyl, cycloalkenyl. heterocyclyl, aryl or heteroaryl group may be 
substituted with up to four groups independently selected from halogen, alkyl, 
hydroxyl, nitro, cyano, 0R3. S(0)mR3, NR3r4, 0C(0)R3. NR3(C0)0R4 C(0)R3. 

C00R3, CONR3r4. nr3C0R4, S02NR3r4, C0NHS02R3, NR3S(0)niR^, 
CH2NR3r4, CH2OR3 NHCONR3r4, NR3cONHR4; 



wo 03/091255 



PCT/IB03/01417 



9- 

R^, R^, ^ and R^^ are in each instance independently selected from hydrogen, hydroxy!, 
alkyl, haloalkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, halogen, 

cyano, nitro, 

CH2NR3r4 CH2OR3, C(0)r3, 0R3, S(0)inR3. NR3r4, C00r3, 
CONR3r4, S02NR3r4 , NHCONR3r4. nr3C0NHR4; 

wherein the alkyl, haloalkyl, cycloalkyl, cycloalkenyl, heterocyclyl, aryl or heteroaryl 
group may be substituted with up to four groups independently selected from halogen, 

alkyl, hydroxyl, nitro, cyano, 0R3, S(0)niR3, NR3r4 0C(0)R3, NR3(C0)0R4, 
C(0)R3, C00R3, CONR3r4, nr3C0R4, S02NR3r4, C0NHS02R3, 
NR3S(0)niR'^, NHCONR3r4 Nr3c0NHR4; 

r5 and R^ or R1 1 and R^^ together with the carbon atom to which they are attached 
may form a carbonyl group; or together with the carbon or heteratom to which they 
are attached may form a cycloalkyl or heterocyclyl group, said carbonyl, cycloalkyl or 
heterocyclyl group may be substituted with up to four groups independently selected 
from halogen, hydroxyl, nitro, cyano, alkyl, haloalkyl, halogen, alkyl, nitro, cyano, 
0R3, S(0)inR3, NR3r4, 0C(0)R3, NR3(C0)0R4, C(0)R3, C00R3, CONR3r4, 

NR3C0R4 S02NR3r4 C0NHS02R3, NR3S(0)mR'^, NHCONR3r4, 

NR3cONHR4; 

r3, r4 are independently selected from hydrogen, alkyl, haloalkyl or a substituted or 

unsubstituted carbocyclic group selected from cycloalkyl, cycloalkenyl, heterocyclyl, 
aryl, and heteroaryl, wherein the said alkyl, or a substituted carbocyclic group may be 
substituted with up to 4 groups selected from halogen, hydroxyl, nitro, cyano, alkyl, 
haloalkyl, alkyloxy, carboxy, COOH, CONH2, NHCOCH3, N(CH3)2, NHCH3, 

thiomethyl, thioethyl, SOCH3, SO2CH3; 

r3 and r4 together with the carbon atom or heteroatom to which they are attached 
may form a cycloalkyl or heterocyclyl group substituted with up to four groups 
independently selected from halogen, hydroxyl, nitro, cyano, alkyl, haloalkyl, 
alkyloxy, formyl, carboxy, acetyl, CH2NH2, CH2OH, COOH, CONH2. NHCOCH3, 
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N(CH3)2, ihiomethyl, thioethyl, SOCH3, SO2CH3, alkoxycarbonyl, alkylcarbonyl, 
alkynylamino, aminoalkyl, aminoalkylcarbonyl, amino, mono- or dialkylamino, 

or 

r3 and R"^ together with the nitrogen to which they are attached may form a 
heterocyclic ring containing 3-8 members, up to four of which members are 
optionally carbonyl groups or heteroatoms independently selected from oxygen, 
sulfur, S(0), S(0)2» and nitrogen, wherein the carbocyclic group is unsubstituted or 

substituted .with up to four groups independently selected from halogen, hydroxy, 
hydroxyalkyl, alkyl, haloalkyl, alkoxy, alkoxycarbonyl, alkylcarbonyl, alkynylamino, 
aminoalkyl, aminoalkylcarbonyl, amino, mono- or dialkylamino. 

In one preferred embodiment of the invention the compound of Formula I is selected 
from the group consisting of: 

4-(2-Chlorophenyl)-6-(3-hydroxypropyl)-9-methoxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(5-Amino-2-methoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9 -Hy droxy-4-(2-hydroxy pheny l)-6-(3 -hydroxypropy l)pyrrolo[3 ,4-c] carbazole- 
l,3(2H,6H)-dione; 

4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-6-[2-(4-morpholinyl)ethyllpyrrolo[3,4- 
dcarbazole- 1 ,3(2H,6H)-dione; 

6-Benzyl-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

9-Hydroxy-6-(3-hydroxypropyl)-4-phenylpyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-6-(6-hydroxyhexyl)-4-phenylpyrrolo[3,4-c]carbazoIe-l,3(2H,6H)-dione; 

9-Hydroxy-6-methyl-4-phenylpynolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(5-Amino-2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

3- { [3-(4-(2-Chloropheny l)-9-hydroxy- 1 ,3-dioxo-2,3-dihydropyr^olo[3,4-clcarbazol- 
6(lH)-yl)propyl]amino}benzoic acid; 

2-{[3-(4-(2-Chlorophenyl)-9-hydroxy-1.3-dioxo-2,3-dihydropyrrolo[3,4-clcarbazol- 
6(lH)-yl)propyllamino}benzoic acid; 
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4.{[3-(4-(2-ChloTOphenyl)-9-hydroxy-1.3-dioxCH2,3-dihydropynolo[3,^^ 
6(1 H)*yl)propyl]ainino ) benzoic acid; 

4-(2-Chlorophenyl)-6-{3-[(cis)-3,5-dimethylpipera2inyl]propyl}-9-' 
hydroxypyiTOlo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-6-{ 3-[(cis)-3,5-dimethylpiperazinyllpropyl }-9. 
hydroxypyirolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-(2-aminoethyl)-9-hydroxy-4-phenylpyrToIo[3,4.c]carbazole-l,3(2H.6H)-dione; 
9-hydroxy-6-[2-(methylamino)ethyl]-4-phenylpyrroIo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

6-(3-aniinopropyl)-9-hydroxy-4-phenylpyrToIo[3,4-c]carbazole-l,3(2H,6H)-dione; 
9-hydroxy-4-pheny l-6-[3-( 1 -pyrrolidinyl)propy l]pynrolo[3»4-c]carbazole- 1 ,3(2H,6H)- 

dione; 

6-[3Kdiethylamino)propyl]-9-hydroxy-4-phenylpyiTolo[3.4-c]carbazole-l,3(2H,6H^^ 

dione; 

9-hydroxy-4-pheny l-6-[3-( 1 -piperidinyl)propyl]pyiTolo[3,4-c]carba2ole- 1 ,3(2H,6H)- 

dione; 

9-hydroxy-6-[3-(4-methyl-l-piperazinyl)propyl]-4-phenylpyrrolo[3,4-c]carba2ole- 
l,3(2H,6H)-dione; 

6-[6-(dimethylaniino)hexyll-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-hydroxy-6-[6-(4-methyl-l-pipera2inyl)hexyl]-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

6-(2-aminoethyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(dimethylamino)ethyl]pyiTolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

4-(2-chIorophenyl)-9-hydroxy-6-[2-(lH-imidazol--l-yl)ethyl]pyrrolo[3.4-c]carbazole- 
l,3(2H.6H)-dione; 
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4-(2<hlorophenyl)-9-hydroxy-6-[2-(4-morpholinyl)ethyl]pyrrolo[3,4-c]carbaz^^ 
l,3(2H,6H>dione; 

4K2-chlorophenyl)-9-hydroxy-6-[2-(4-methyl-l-piperazinyl)ethyl]pyrroIo[3,4- 
dcarbazole- 1 ,3(2H,6H)-dione; 

6-(2-anilinoethylH-(2-chIorophenyl)-9-hydroxypyrrolo[3,4<]carbazoIe-13(2H,^^ 

dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(dimethyIamino)ethyl]pyrroIo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4<2,6-dichlorophenyl)-9-hydroxy-6-[2-(4-moipholinyl)ethyl]pyrTolo[3,4-c]carba2ole- 
l,3(2H.6H)-dione; 

4-(2,6-dicblorophenyl)-9-hydroxy-6-[2-(4-methyl-l-piperazinyl)ethyl]pyrroIo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

6-(2-anilinoethyl)-4-(2,6-dichlorophenyl)-9-hydroxypyrroIo[3,4K:]carbaz^^ 
l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(methylamino)propyl]pyrroIo[3,4-c]carba2ole- 
1.3(2H,6H)-dione; 

4-(2-chlorophenyl)-6-[3-(diinethylamino)propyl]-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(4-inorphoIinyl)propyl]pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(4-methyl-l-piperazinyI)propyl]pyrrolo[3,4- 
c]carbazole-l .3(2H,6H)-dione; 

6-(3-anilinopropyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-clcarbazole- 
l,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(methylainino)propyl]pyrrolo[3,4- 
c]carbazole-l,3(2H.6H)-dione; 

4-(2,6-dichlorophenyl)-6-[3-(dimethylamino)propyl]-9-hydroxypyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 
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4.(2,6-dichlorophenyl)-9-hydroxy-6-[3-(lH-iinidazol-l-yl)propyl]pyrrolo[3,4- 
c]carbazole- 1 ,3(2H.6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(4-raorpholinyI)propyl]pyiTolo[3,4- 
c]carba20le-l,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(4-methyl-l-piperazinyl)propyI]pyrrolot3,4- 
cjcarbazole- 1 ,3(2H.6H)-dione: 

6-(3-anilinopropyl)-4-(2,6-dichIorophenyl)-9-hydroxypyrrolo[3,4-c]carba2oIe- 
l,3(2H,6H)-dione; 

9-Hydroxy-6-[3-(4-morpholinyl)propyI]-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9-Hydroxy-6-[2-(4-morpholinyl)ethyl]-4-phenylpyrrolo[3Ac]carbazole-l,3(2H^^ 

dione; 

9-Hydroxy-6-[3-(lH-imidazol-l-yl)propyl]-4-phenyIpyrroIo[3,4-c]carbazole- 
l,3(2H,6H).dione; 

9-Hydroxy-6-[2-(lH-imida2ol-l-yI)ethyl]-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

9-Hydroxy-6-[3-(methylamino)propyl]-4-phenylpyrrolo[3,4-c]carbazole43(2H,6H)- 

dione; 

9-Hydroxy-4-phenyl-643-(l-piperazinyl)propyl]pyrTolo[3,4-c]carbazole-13(2H,6H)- 

dione; 

6-[3KBenzylamino)propyl]-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

6-(3-Anilinopropyl)-9-hydroxy-4-phenylpyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chloro-6-methoxyphenyl)-6-{3-[cis-3,5-dimethylpiperazinyllpropyl)-9- 
hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(phenylsulfanyl)ethyI]pyrroloI3,4-c]carbazole- 
l,3(2H.6H)-dione; 
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3-(4-(2-Chlorophenyl)-9-hydroxy- 1 ,3-dioxo-2,3-dihydropyrrolo[3,4-c]carbazol- 
6(lH)-yl)-N-[2-(dimethylamino)ethyl]-N-methylpropanamide; 

3- (4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carba2ol- 
6(lH)-yl)-N-(2,2,6,6-telramethyl-4-piperidinyl)propanamide (XIII; Ar=2-chlorophenyl, n=2, 
R^=H. R'*=2,2,6,6-tetramethyl-4-piperidinyl); 

4- (2-Chlorophenyl)-6-{3-[cis-3,5-dinielhylpipera2inyl]-3-oxopropyl}-9- 
methoxypyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

3-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2.3-dihydropyrrolo[3,4-c]carba2ol- 
6(lH)-yl)-N-[2-(lH-imidazol-5-yl)ethyl]propanamide (Xni; Ar=2-chlorophenyl, n=2, R^=H, 
R'^sClH-imidazoI-S-yOediyl); 

3- (4-(2,6-Dichlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4-c]carba2ol- 
6(lH)-yl)propanoic acid; 

N-[2-(Diniethylamino)ethyl]-3-(9-hydroxy-l,3-dioxo-4-phenyl-2,3- 
dihydropyrrolo[3,4-c]carba2ol-6( 1 H)-yl)propanainide; 

N-[2-(Dimethylaniino)ethyl]-3-(9-hydroxy-4-(2-methoxyphenyl)-I,3-dioxo-2,3- 
dihydropyrrolo[3,4-c]carbazol-6(lH)-yl)propananiide; 

3,9-dihydroxy-4-phenyl-3,6-dihydropyrrolo[3,4-c]carbazol-l(2H)-one; 

4- (2-Chlorophenyl)- 1 ,9-dihydroxy-6-(3-hydroxypropyl)- 1 ,6-dihydropyiTOlo[3,4- 
c]carbazol-3(2H)-one; 

4-(2-chlorophenyl)-3,9-dihydroxy-6-(3-hydroxypropyl)-3,6-dihydropyrrolo[3,4- 
c]carbazol- 1 (2H)-one; 

4-(2-Chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)-4,5,6,10c-tetrahydropyrrolo[3,4- 
c]carbazole-l,3(2H,3aH>dione; 

8-Hydroxy-4-phenylcyclopenta[c]carbazole- 1 ,3(2H,6H)-dione; 
4-(2-Chlorophenyl)-8-hydroxy-6-methylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-ChIorophenyl)-6-[3-(cis-3,5-dimethyl-l-piperazinyl)-2-hydroxypropyl]-9- 
hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 
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4-(2-Chlorophenyl)-6-[3-(dimethylamino)-2-hydroxypropyl]-9-hyclroxypyiToIo^ 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-propylpyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
4-(2-chlorophenyl)-9-hydroxy-6-pentylpyrrolo[3,4-clcarbazole-l,3(2H,6H)-dione; 

■m » 

6-allyI-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
4-(2-chlorophenyl)-9-hydroxy-6-(2-phenyIethyl)pyiTolo[3,4-c]carbazole-13(2H,6H^^ 

dione; 

4-(2-chlorophenyl>9-hydroxy-6-(2-propynyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-hydroxy-6-isopentylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2.2,2-trifluoroethyl)pyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxyr6-(4-pentenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

2-(4-(2-chloropheny l)-9-hydroxy- 1 ,3-dioxo-2,3-dihydropyrrolo[3,4-c]carbazol-6( IH)- 
yl)acetamide; 

6-(3-butenyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-clcarbazole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-hydroxy-6-isobutylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(4,4,4-trifluorobutyl)pyrTolo[3,4-c]carbazole- 
1.3(2H,6H).dione; 

6-sec-butyl-4-(2-chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
4-(2-chlorophenyl)-6-cyclopentyl-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-ChlorophenyI)-8-[4-(dimethyIamino)butyl]-9-hydroxypyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-[4-(l-pyrrolidinyl)butyl]pyiTolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 
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4-(2-Chlorophenyl)-9-hydroxy-6,8-bis(2-hydroxyethyl)pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)-8-[3-(4- 
inorpholinyl)propoxy]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

9-Hydroxy-8-(3-hydroxypropyl)-6-methyl-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

8-Ethyl-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

8- (2,3-Dihydroxypropyl)-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4-c]carba2ole- 
l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-ethyl-9-hydroxy-6-methylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9- Hydroxy-8-(2-hydroxyethyl)-6-inethyl-4-phenylpyiTolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-(2-hydroxyethyI)-6-methylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

8-[3-(Dimethylamino)propyl]-9-hydroxy-6-inethyl-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

8- [2-(Dimethylainino)ethyl]-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

9- Hydroxy-5-methyl-4-phenylpyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

9-Hydroxy-4,5-diphenylpyrroIo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-(3-hydroxypropoxy)-9-methoxy-6-methylpyrroIo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-[3-(dimethylamino)propoxy]-9-methoxy-6-methylpyiTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-[3-(dimethylainino)propoxy]-9-hydroxy-6-niethylpyiTolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 
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8- [3-(Diraethylamino)propoxy]-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4- 
c]carbazole-l ,3(2H,6H>dione; 

4-(2-ChIorophenyl)-9-hydroxy-6-methyl-8-[3-(4-morpholinyl)propoxy]pyrrolo[3,4- 
clcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-methyI-8-[3-(l-pyrrolidinyl)propoxy]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-(2-hydroxyethyl)-6-methylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Chlorophenyl)-8-(l,2-dihydroxyethyl)-6-methylpyrrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

4-(2-Chlorophenyl)-8-(hydroxymethyl)-6-methylpyrrolo[3,4-c]carbazole-13(2H^^ 

dione; 

4-(2-Chlorophenyl)-8-(3-hydroxypropoxy)-6-methylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-ChIorophenyl)-8-[3-(dimethylamino)propoxy]-6-inethylpyirolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-6-methyl-8-[3-(methylamino)propoxy]pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-ChlorophenyI)-8-[3-(cis-3,5-dimethyl-l-piperazinyl)propoxy]-6- 
methylpyiTOlo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-(2-hydroxyethoxy)-6-inethylpyiTolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-(2,3-dihydroxypropoxy)-6-methylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9- Hydroxy-4-(2-Tnethoxyphenyl)-6-[2-(4-morpholinyl)ethyl]pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

l,3-Dioxo-4-phenyl-l,2,3.6-tetrahydropyiTolo[3.4-clcarbazol-9-yl dihydrogen 
phosphate; 
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4-(2-Chlorophenyl)-8-(3-dimeihylainino-pfopoxy)-9-hy(lroxy-6-(3-hydroxy-propy 

* 

6H-pyrroIo(3,4-c]carbazole- 1 ,3-dioTie; 

6-(3-Bromo-propyl)-4-(2-chIorophenyl)-8-(3-dimethylamino-propoxy)-9-hy(lroxy- 
6H-pyrrolo(3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chlorophenyl)-8-(4-dimethylaniino-3-hydroxy-butoxy)-6-inethyl-6H- 
pyrrolo[3 ,4-c]carbazole- 1 ,3-dione; 

4-(2-Chlorophenyl)-'8-hydroxy-6-(3-hydroxy-propyl)-6H-pyiTolo[3,4-c]carbazole-l,3- 

dione; 

4-(2-ChIorophenyl)-8-(4-dimethylamino-butyl)-6-methyl-6H-pyrrolo[3,4-c]carba2ole- 
1,3-dione; 

4-(2-Chlorophenyl)-6-methyl-8-(4-pyrrolidin-l-yl-butyl)-6H-pyiTolo[3,4-c]carbazole- 
1,3-dione; 

4-(2-Chlorophenyl)-6-methyl-8-(4-methylamino-butyl)-6H-pyrrolo[3,4-c]carba2oIe- 
1 ,3-dione; 

4-(2-ChlorophenyI)-9-hydroxy-6-(3-hydroxy-propyl)-8-(3-pyiTolidin-l-yl-propoxy)- 
6H-pyrrolo[3 ,4-c]carbazole- 1 ,3-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-(4-hydroxy-butyl)-6-niethyl-6H-pyrrolo[3.4- 
c]carbazole-l,3-dione; 

8- { 3-[Bis-(2-hydroxy-ethyl)-amino]-propoxy } -4-(2-chlorophenyl)-9-hydroxy-6- 
methyl-6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyI)-9-hydroxy-6-(3-hydroxy-propyl)-8-[3-(4-methyl-piperazin-l-yl)- 
propoxy]-6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

9- Amino-4-(2-chloro-phenyI)-6-(3-hydroxy-propyl)-6H-pyrrolo[3,4-c]carbazole-l,3- 

dione; 

3- [4-(2-Chloro-pheny l)-9-ni tro- 1 ,3-dioxo-2,3-dihydro- 1 H-pyiTolo[3,4-c]carbazol-6- 
yl]-propionic acid; 

4- (2-Chloro-phenyl)-9-hydroxy-8-(4-hydroxy-butoxy)-6-methyl-6H-pynolo[3,4- 
c]carbazole- 1 ,3-dione; 



wo 03/091255 PCT/IB03/01417 

-19- 

■ 

4-(2-ChIoro-phenyl)-6-(3-hydroxy-propyl)-8-methoxy-6H-pyrrolo[3,4-c]carbazok 
1,3'dione; 

4-(2-Chlorchphenyl)-9-fluoro-8-methoxy-6-methyl-6H-pyTrolo[3,4-clcarbazole-l,3- 

dione; 

4-(2-Chloro-phenyl)-9-fluoro-8-hydroxy-6-methyl-6H-pyrrolo[3,4-c]carbazoIe-l,3- 

dione; 

4-(2-Chloro-phenyl)-8-(3-dimethyIamino-propoxy)-6-(3-hydroxy-propyl)-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-(3-pynrolidin-l-yl-propoxy)-6H- 
pyrTolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-8-(3-hydroxy-propoxy)-6"methyl-6H-pyiTolo[3,4- 
c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-6-niethyl-8-(3-methylamino-propoxy)-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(4-nioipholin-4-yl-butyl)-6H-pyiTolo[3,^^ 
c]carba2ole-l ,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-6-methyl-8-(3-pyrrolidin-l-yl-propoxy)-6H- 
pyiTolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(4-meihyl-piperazin-l-yl)- 
propoxy]-6H-pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-8-(3-diethylaniino-propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-8-(3-dimelhylamino-propoxy)-9-fluoro-6-methyl-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

N-[4-(2-Chloro-pheny l)-6-(3-hydroxy-propyl)- 1 ,3-dioxo- 1 ,2,3,6-tetrahydro- 
pyrrolo[3,4-c]carbazol-9-yl]-formamide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-piperidin-4-yl-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-6-methyl-8-piperidin-4-yl-6H-pyiTolo[3,4-c]carbazole4,^ 

7-(2-Amino-l-hydroxy-ethyl)-4-(2-chlorophenyl)-9-hydroxy-6-oxa-2-a2a- 
cyclopenta[c]fluorene-l,3-clione; 

4-(2-ChIorc>-phenyl)-9-hydroxy-7-(l-hydroxy-2-methylamino-ethyl)-6-oxa-2-a2a- 
cyclopenta[c]fluorene-l ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-7-(l-hydroxy-2-piperazin-l-yl-ethyl)-6-oxa-2-aza- 
cyclopenta[c]fluorene-l ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-7-(l-hydroxy-2-morphoIin-4-yl-ethyl)-6-oxa-2-aza- 
cyclopenta[c]fluorene-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-7-[l-hydroxy-2-(2-methoxy-ethoxy)-ethyll-6-oxa-2- 
aza-cyclopenta[c]fluorene- 1 ,3-dione; 

7- (2-Amino-l-hydroxy-ethyl)-4-(2-Chlorophenyl)-6-oxa-2-aza-cyclopenta 
[c]fluorene- 1 ,3-dione; 

4-(2-Chlorophenyl)-6-methyl-8-piperidin-3-yl-6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chlorophenyl)-6-methyl-8-piperidin-4-yI-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chlorophenyl)-8-(4-hydroxy-piperidin-3-yl)-6-niethyl-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione; 

8- (l-Aminomethyl-2-hydroxy-ethyl)-4-(2-Chlorophenyl)-6-methyl-6H-pyrrolo[3,4- 
cjcarbazole-l ,3-dione; 

4-(2-Chlorophenyl)-6-(3-hydroxy-propyl)-8-piperidin-3-yl-6H-pyrrolo[3,4- 
c]carbazole-l,3-dione; 

4-(2-Chlorophenyl)-8-(4-hydroxy-piperidin-3-yl)-6-(3-hydroxy-propyl)- 6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-chlorophenyl)-9-hydroxy-8-[4-(methylamino)butyl]pyiTolo[3,4-c]carbazole- 
l,3(2//,6//)-dione; 

4-(2-chIorophenyl)-9-hydroxy-8-[3-(methylamino)propoxy]pyrrolo[3,4-c]carbazole- 
l,3(2//,6//)-dione; 
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4-(2-chlorophenyl)-8-[3-(diniethylamino)propoxy]-9-hydroxypyiTolo[3,4- 
cjcarbazole-l ,3(2//.6/0-dione; 

4-(2-chlorophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxy-6-(2- 
hydroxyethyl)pyiTolo[3,4-c]carba2ole- 1 ,3(2//,6//)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)-8-[3- 
(methy laiiiino)propoxy]pyrrolo[3,4-c]carba2ole- 1 ,3(2//,6//)-dione; 

4-(2-chIorophenyl)-9-hydroxy-6-(2-hydroxyethyl)-8-[4- 
(inethylainino)butyl]pyrrolo[3,4-c]carba2ole-l ,3(2//,6i/)-dione; 

4-(2-chlorophenyI)-8-[4-(dimethylamino)butyl]-9-hydroxy-6-(2- 
hydroxyethy l)pyrrolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-chlorophenyl>8-[4-(diniethylamino)butyl]-9-hydroxy-6-(3- 
hydroxypropyl)pyiTolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-chlorophenyl)-8-[4-(dinietfiylamino)butyl]-9-hydroxy-6-(3- 
hydroxypropyl)pyrrolo[3,4-c]carbazole- 1 ,3(2//,6/iO-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)-8-[3- 
(niethylamino)propoxylpyrroIo(3,4-c]carba2ole-l,3(2//,6H)-dione; 

4-(2-chlorophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxy-6-(3- 
hydroxypropyl)pyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)-8-[3-(l- 
pyrrolidinyl)propoxy]pyrrolo[3,4-c]carbazole- 1 ,3(2//,6f0-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-methyl-8-[4-(methylamino)butyl]pyiTolo[3,4- 
c]carbazole-l ,3(2/i/,6//)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-methyl-8-[3-(methylamino)propoxy]pyiTolo[3.4- 
dcarbazole- 1 ,3(2// ,6/f)-dione; 

4-(2-chlorophenyl)-8-[4-{dimethylamino)butyl]-9-hydroxy-6-methylpyrrolo[3,4- 
c]carbazole- 1 ,3(2«,6//)-dione; 

4-(2-chIorophenyl)-8-{3-[(3,5-dimethylpiperazinyl]propoxy}-9-hydroxy-6- 
methylpyiTolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 
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6-butyl-4-(2-chlorophenyl)-8-[4-(dimethylamino)butyl]-9-hydroxypyiTolo[3,^ 
cjcarbazole- 1 ,3(2if,6/i)-dione; 

4-(2-chlorophenyl)-9-hydroxy-8-[4-(inethylamino)butyl]-6-propyIpyrrolo[3,4- 
c]carbazoIe- 1 ,3(2H,6/f)-dione; 

6-butyl-4-(2-chlorophenyl)-9-hydroxy-8-[3-(methylaniino)propoxy]pyrrolo[3,4- 
c]carbazoIe- 1 ,3(2//,6//)-dione; 

6-butyl-4-(2-chlorophenyI)-8-[3-(diinethylaniino)propoxyl-9-hydroxypyrrolo[3,4- 
c]carbazole-l ,3(2//,6//)-dione; 

6-butyM-(2-chIorophenyl)-9-hydroxy-8-[4-(l-pyrrolidinyl)butyl]pyrrolo[3,4- 
c]carbazole-1.3(2//,6^0-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-8-[4-(methylamino)butyl]pyiTolo[3,4-c]carbazole- 
l,3(2//,6//)-dione; 

4-(2-chloro-6-methoxyphenyl)-9-hydroxy-8-[4-(methylainino)butyl]pyn'olo[3,4- 
c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-bromophenyl)-9-hydroxy-8-[4-(methylamino)butyl]pyrrolo[3,4-c]carbazole- 
l,3(2//,6/i)-dione; 

4-(2-bromophenyl)-8-[4-(dimethylamino)butyl]-9-hydroxypyrrolo[3,4-c]carba2ole- 
l,3(2//,6i/)-dione; 

4-(2-chloro-6-methoxyphenyl)-8-[4-(diinethylamino)butyl]-9-hydroxypyrrolo[3,4- 
cjcarbazole- 1 ,3(2//,6^-dione; 

4-(2-chloro-6-methoxyphenyl)-8-[3-(dimethyIamino)propoxy]-9-hydroxypyiTolo[3,4- 
cjcarbazole- 1 ,3(2//,6/30-dione; 

4-(2,6-dichlorophenyl)-8-[3-(dimethylainino)propoxy]-9-hydroxypyrrolo[3,4- 
c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-bromophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxypyrrolo[3,4- 
c]carbazole- 1 .3(2«,6H)-dione; 

4-(2-broniophenyl)-9-hydroxy-8-[3-(methylainino)propoxy]pyrrolo[3,4-c]carbazole- 
l,3(2//,6//)-dione; 
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4-(2-chloro-6-methoxyphenyl)-9-hydroxy-8-[3-(methylaraino)propoxy]pynolo[3,4- 
cjcarbazole- 1 ,3(2H.6/0-<iione; 

4-(2-chloro-6-methoxyphenyl)-9-hydroxy-6-methyl-8-[3- 
(methylamino)propoxy]pyrrolo[3,4-c]carba2ole-l,3(2//,6//)-clione; 

4-(2,6-dichIorophenyl)-9-hydroxy-6-methyl-8-[3-(methylamino)propoxy]pyrrolo[3,4- 
cjcarbazole- 1 .3(2//,6^0-dione; 

4-(2-bromophenyl)-9-hydroxy-6-methyl-8"[3-(rnethylainino)propoxy]pyiTolo[3,4- 
c]carbazole- 1 ,3(2//,6f0-dione; 

4-(2-bromophenyl)-8-[3-(dimethylaiTiino)propoxy]-9-hydroxy-6-methylpyrrolo[3,4- 
c]carbazole- 1 ,3(2//,6H)-dione; 

4-(2,6-dichlorophenyl)-8-[4-(diniethyIamino)butyl]-9-hydroxy-6-methylpyiTolo[3,4- 
cjcarbazole- 1 ,3(2//.6H)-dione; 

4-(2-chloro-6-methoxyphenyl)-8-[4-(dimethylamino)butyl]-9-hydroxy-6- 
meihylpyrrolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-chloro-6-methoxyphenyl)-8-[3-(diinethylainino)propoxy]-9-hydroxy-6- 
inethylpyrrolo[3,4-c]carbazoIe- 1 ,3(2//,6f/)-dione; 

6-butyl-4-(2-chloro-6-methoxyphenyl)-8-[3-(dimethylaniino)propoxy]-9- 
hydroxypyiTOlo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2-chloro-6-methoxyphenyl)-9-hydroxy-8-[3- 
(methylamino)propoxy ]pyrrolo[3,4-c]carbazole- 1 ,3(2//,6W)-dione; 

6-butyl-4-(2-chloro-6-melhoxyphenyl)-8-[4-(diinethylamino)butyl]-9- 
hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6//)-dione; 

6-butyl-4-(2,6-dichlorophenyl)-8-[4-(dimethyIaniino)butyl]"9-hydroxypyrTolo[3,4- 
c]carbazole- 1 3(2//,6//)-dione; 

6-butyl-4-(2,6-dichlorophenyl)-8-[3-(diinethylamino)propoxyl-9-hydroxypyrrolo[3,4- 
c]carbazole- 1 ,3(2//,6//)-dione; 

6-butyl-4-(2,6-dichlorophenyl)-9-hydroxy-8-[3-(methylamino)propoxy]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2i/,6^0-dione; 
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6-butyl-4-(2,6-dichlorophenyl)-9-hydroxy-8-[4-(methylamino)butyl]pyiTolo[3,4- 
c]carbazole- 1 ,3(2//,6/0-dione; 

4-(2-chlorophenyl)-9-hydroxy-8-[4-(l-pyiTolidinyl)butyl]-lH-[l]ben2ofuro[3,2- 
£]isoindole- 1 ,3(2W)-dione; 

8-(4-aminobutyl)-4-(2-chlorophenyl)-9-hydroxy-l//-[l]benzofuro[3,2-e]isoindole- 
1.3(2if)-dione; 

8-(4-aminobutyI)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2//,6//)- 

dione; 

8- (4-aminobutyl)-4-(2-chlorophenyl)-9-hydroxy-6-inethylpyrrolo[3,4-c]carbazole- 
l,3(2//.6//)-dione; 

4-(2-chlorophenyl)-9-(hydroxymethyl)pyrrolo[3,4-c]carba2ole-l,3(2//,6//)-dione; 
4-(2-chlorophenyl)-9-(trifluoromethyl)pyiTolo[3,4-c]carbazole-l,3(2H,6//)-dione; 

9- (2-aniino- 1 -hydroxyethyl)-4-(2-chlorophenyl)pyiTolo[3,4-c]carbazole- 1 ,3(2H,6f/)- 

dione; 

4-(2-chlorophenyl)-9-[l-hydroxy-2-(methylaniino)ethyl3pyrTolo[3,4-c]carbazole- 
l,3(2//,6«)-dione; 

4-(2-chlorophenyl)-9-[2-(dimethylamino)-l-hydroxyethyl]pyrrolo[3,4-c]carbazole- 
l,3(2W.6//)-dione; 

4-(2-chlorophenyI)-9-[l-hydroxy-2-(l-piperidinyl)ethyl]pyrTOlo[3,4-c]carbazole- 
l,3(2//.6//)-dione; 

4-(2-chlorophenyl)-9-[l-hydroxy-2-(4-morpholinyl)ethyl]pyrrolo[3,4-c]carbazole- 
13(2H.6H)-dione; 

4-(2-chlorophenyI)-8-(4-hydroxybutoxy)-6-inethylpyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-(3,4-dihydroxybutoxy)-6-methylpyrTolo[3,4-c]carba2ole- 
l,3(2//,6//)-dione; 

4-(2-chlorophenyl)-6-methyl-8-[4-(methylainino)butoxy]pyiTolo[3,4-c]carbazole- 
l,3(2//,6//)-dione; 
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4-(2-chlorophenyl)-8-[4-(dimethylamino>3-hydroxybutoxy]-6-methylpyrroIo[3 
cjcarbazole- 1 ,3(2//.6fO-dione; 

4-(2-chlorophenyl)-8-[3-hydroxy-4-(methylamino)butoxy]-6-niethylpyiToIo[3,4- 
c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2:Chlorophenyl)-8-[3-hydroxy-4-(l-pyrrolidinyl)butoxy]-6-methylpyrrolo[3,4- 
c]carba2ole-l,3(2//,6//)-dione; 

4-(2-chlorophenyl)-8-[(l£)-4-(dimethylamino)-l-butenyl]-6-methylpyrrolo[3,4- 
c]carbazole- 1 .3(2//,6//)-dione; 

4-(2<hlorophenyl)-6'methyI-8-[(l£0-4-(methylamino)-l-butenyl]pyrrolo[3,4- 
c]carbazole-l,3(2//,6//)-dione; 

4-(2-chlorophenyl)-6-methyl-8-[4-(methylaniino)butyl]pyrrolo[3,4-c]carba2oie- 
l,3(2//.6W)-dione; 

4-(2-chIorophenyl)-8-[4-(dimethylariiifio)butyl]-6-methylpyrrolo[3,4-c]carbazole 
l,3(2//.6«)-dione; 

4-(2-chlorophenyl)-8-[(l£)-4-hydroxy-l-butenyl]-6-methylpyrrolo[3,4-c]carbazole- 
l,3(2//,6//)-dione; 

4-(2-chlorophenyl)-8-[(l£)-4-hydroxy-l-butenyl]pynrolo[3,4-c]carbazole- 
l,3(2//.6//)dione; 

4-(2-chlorophenyl)-8-(4-hydroxybutyl)pyrrolo[3,4-c]carbazole-l,3(2//,6/f)-dione; 
4-(2<hlorophenyl)-8-[4-(methylamino)butyl]pyrTolo[3,4-clcarbazole-l,3(2//,6if)- 

dione; 

4-(2-chIorophenyl)-8-[(l£)-4-(methylamino)-l-butenyl]pyrrolo[3,4-c]carbazoIe- 
1.3(2H,6//)-dione; 

4-(2-chlorophenyl)-6-(3-hydroxypropyl)-8-[3-(methylamino)propoxy]pyrrolo[3,4- 
c]carbazoIe- 1 ,3(2/f ,6W)-dione; 

4-(2-chlorophenyl)-8-[3-(methylamino)propoxy]-6-[3- 
(methy lamino)propyl]pyrrolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 
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4-(2<hlorophenyl)-8-(3-hydroxypropoxy)-6-[3-(methylamino)propyl]pyTTolo[3,4- 
c]carbazole- 1 ,3(2H.6ii)-dione; 

4-(2-chlorophenyl)-9-fluoro-8-[3-(methylamino)propoxy]-6-[3- 
(inethylamino)propyl]pyrrolo[3,4-c]carba2ole-l,3(2W,6H)-dione; 

4-(2-chlorophenyl)-9-fluoro-8-(3-hydroxypropoxy)-6-[3- 
(methylainino)propyl]pyrrolo[3,4-c]carbazole-l,3(2H,6//)-dione; 

4-(2-chlorophenyl)-9-fluoro-6-(3-hydroxypropyl)-8-[4- 
(inethyIamino)butyl]pyiTolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-chlorophenyl)-9-fluoro-8-(4-hydroxybutoxy)-6-niethylpyrrolo[3,4-c]carba2ole- 
l,3(2//.6if)-dione; 

4-(2-chlorophenyl)-9-fluoro-6-methyl-8-[3-(methylamino)propoxy]pyrrolo[3,4- 
c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2-chIorophenyl)-9-fluor<>8-(3-hydroxypropoxy)-6-meihylpyrrolo[3,^^ 
l,3(2//,6H)-dione; 

4-(2-chloro-3-hydroxyphenyl)-8-(4-(methyIamino)butyl]pyrrolo[3,4-c]carba2ole- 
l,3(2//,6/^)-dione; 

4-(2-chloro-3-hydroxyphenyl)-9-fluoro-8-[3-(methylamino)propoxy]pyTTolo[3,4- 
cjcarbazole- 1 ,3(2//,6//)-dione; 

4-(2-chloro-3-hydroxyphenyl)-9-fluoro-8-[4-(niethylamino)butyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2f/ ,6//)-dione; 

4-(2-chloro-3-hydroxyphenyl)-9-fluoro-6-(3-hydroxypropyl)-8-[4- 
(methylainino)butyl]pyrrolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(3-amino-2-chlorophenyl)-9-fluoro-6-(3-hydroxypropyl)-8-[4- 
(methylamino)butyl]pyrrolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(3-amino-2-chlorophenyl)-9-fluoro-8-[4-(methylamino)butyl]pyiTolo[3,4- 
c]carbazole- 1 ,3(2//,6//)-dione; 

4-(3-amino-2-chlorophenyl)-9-fluoro-8-[3-(niethyIamino)propoxy]pyiTolo[3,4- 
cjcarbazole- 1 ,3(2//,6W)-dione; 
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4-(2-chlorophenyl)-9-fluoro-6-methylpyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione; 

3-(4-(2-chlorophenyl)-9-(fonnylamino)-l,3-dioxo-23-dihydropyrrolo[3,4-c]carba20 
6(l/f)-yl)--A^-[2-(dimeihylainino)ethyl]propanamide; 

3- (9-amino-4-(2<hlorophenyl)- 1 ,3-dioxo-23-dihydropyiTolo[3,4-c]carbazol-6( 
yl)-iV-[2-(dimelhylamino)ethyl]propanamide; 

4- (2-chlorophenyl)-6-methyl-9- { [3-( 1 -piperidinyl)propyl]amino } pyrrolo[3,4- 
c]carbazole- 1 ,3(2f/.6//)-dione; 

4-(2-chlorophenyl)-9-fluoropyrrolo[3,4-c]carbazoIe-l,3(2//,6ii0-dione; 

9-amino-4-(2-chlorophenyl)-6-(3-hydroxypropyI)pyrrolo[3,4-c]carbazole- 
l,3(2//,6H)-dione; 

4-(2-chlorophenyl)-6-(3-hydroxypropyl)43-dioxo-l,2,3,6-tetrahydropyrrolo[3,4- 
c]carba2ol-9-ylfonnamide; 

4-(2K:hlorophenyl)-9-{[4-(dimethylaniino)butyl]ainino}-6-methylpyiTolo[3,4- 
c]carba2ole-l ,3(2//,6//)-dione; 

4-(2-chlorophenyl)-6-inethyI-9- { [4-(methylamino)buty l]amino } pyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6//)-dione; 

4-(2-chlorophenyl)-9-{[3-(l-piperidinyl)propyl]amino)pyrrolo[3,4-c]carbazole- 
l,3(2i/,6H)-dione; 

4-(2-niethoxyphenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3,6- tetrahydropyrrolo[3,4-c]carbazol-9- 
ylformamide; 

4-(2-methoxyphenyl)-6-melhyl-9-(methylamino)pyrrolo[3,4-c]carbazole-l,3(2//,6H)- 

dione; 

4-(2-chlorophenyl)-6-methyl-8-[3-(methylamino)propoxy]-l,3-dioxo-l, 2,3,6- 
tetrahydropyiTOlo[3,4-c]carbazol-9-ylformamide; 

4-(2-chlorophenyI)-9-hydroxy-6-niethyl-8-[4-(inethylamino)butaiioyl]pyiTolo[3,4- 
cjcarbazole- 1 ,3(2//.6//)-dione; 

4-(2-chlorophenyl)-8-(4-(dimethylamino)butanoyl]-9-hydroxy-6-methylpyrrolo[3,4- 
cjcarbazole- 1 ,3(2//,6//)-dione; 
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4-(2-chlorophenyl)-8-[3-(diniethylamino)propoxy]-6-methyl- 1 ,3-dioxo- 1 ,2,3,6- 
tetrahydropyrrolo[3,4-c]carba2ol-9.ylfonnamide; 

4-(2-chlorophenyl)-8. { (3-(dimethy lamino)propyl]sulfinyl } -9-hydroxy-6- 
methylpyiTolo[3.4.c]carba2ole.l ,3(2//,6//)-dione; and 

4-(2-chlorophenyl)-9-hydroxy-6-methyl-8- { [3- 
(methylaniino)propyl]sulfonyl}pyrrolo[3,4-c]carba2ole-l,3(2//,6//)-dione. 

In another preferred embodiment of the present invention, in compounds 
according to Formula I is aryl. 

In one preferred embodiment are compounds according to Formula I wherein rMs 
selected from an unsubstituted aryl ring or an aryl ring substituted with up to 3 substituents 
selected from the group consisting of halogen, haloalkyl, alkoxy, hydroxy!, nitro or NR3r4. 

In a more preferred embodiment are compounds according to Formula I wherein R^ is 
an aryl ring substituted with up to 2 halogens or alkoxy groups. 

Another preferred embodiment of the present invention comprises compounds 
according to Formula I in which R^s selected from Me and I. 

In one preferred embodiment of the present invention, R^ in compounds according to 
Formula I is a hydrogen, hydroxyl, halogen or NHCHO group. 

In another embodiment are compounds according to Formula I wherein at least one of 
X, R^, r8, and R^ is not hydrogen. In another embodiment, when three of X, R^, r8, and R^ 
are hydrogen and R^ is lower alkyl, then R^ must be hydrogen. 

In a more preferred embodiment of the present invention, R^ in compounds according 
to Formula I is a hydroxyl group. 

In a more preferred embodiment of the present invention, R^ in compounds according 
to Formula I is a fluorine group. 

In a more preferred embodiment of the present invention are compounds according to 
Formula I in which R^ is hydroxyl and R^ is aryl, such as but not limited to: 

4-(2.Chloro-3-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2//,6//)-dione; 
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9-Hydroxy-4-(2-iodophenyI)pyrrolo[3,4-c]carba2ole- 1 ,3(2//.6//)-dione; 

4-(2-ChIoro-6-meihoxyphenyl)-9-hydroxypyrroIo[3,4'C]carbazole-1.3(2//,6//)-dione; 

4-(2,6-DichIoro-3-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-13(2H,6/^^ 

dione; 

4-(4- Ainino-2-bromophenyl)-9-hydroxypynrolo[3,4-c]carbazole- 1 ,3(2//, 6//)-dione); 

4-(3-Amino-2-chlorophenyl)-9-hydroxypyrrolo[3.4-c]carba2ole-l,3(2//,6/f)-dione; 

4-(2-Chloro-4-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione; 

4-(2-Bromophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2//,6/0-dione; 

9-Hydroxy-4.(2-methoxyphenyl)pyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione; 

4-(4-Annino-2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2//,6W)-dione; 

4-(2,6-Dimethoxyphenyl>9-hydroxypyrTolo[3,4-c]carbazole-l,3(27/,6//)-dione; 

4-(2,6-Dichlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-1.3(2H,6/f)-dione; 

4-(23-Dichlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione; 

4-(2-Chloro-5-hydroxyphenyl)-9-hydroxypyrrolo[3,4-'c]carbazole-l,3(2H,6//)-dione; 

9-Hydroxy-4-[2-(methyIsuIfanyl)phenyl]pyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione^^ 

4-(2,6-Dibromophenyl)-9-hydroxypyrTolo[3,4-c]carbazole-U3(2//,6/0-dione; 

9-Hydroxy-4-(3-thienyl)pyrrolo[3,4-clcarba2ole-l,3(2//,6/f)-dione; 

4-(2-Chloro-6-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6/f)-dione; 

9-Hydroxy-4-(2-nitrophenyl)pyrrolo[3,4-c]carbazole- 1 ,3(2//,6//)-dione; 

4-(2,6-Dichloro-4-hydroxyphenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2//,6/f)- 

dione; 

4-(3-Chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6//)-dione; 

9-Hydroxy-4-(2-hydroxyphenyl)pyiTolo[3,4-c]carbazole-l,3(2//,6/f)-dione; 

9-Hydroxy-4-(4-hydroxyphenyl)pyrrolo[3,4-c]carbazole-l,3(2//,6/f)-dione; 

4-(3-AminophenyI)-9-hydroxypyrTolo[3,4-c]carbazoIe-l,3(2/f,6//)-dione; 

4-(2,6-Diinethylphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2//,6i/)-dione; 
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9-Hydroxy-4-(3-hydroxyphenyl)pyiTolo[3,4-c]carba20le-l,3(2//,6//)-dione; 

4-(5-Amino-2-methoxyphenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6/f)-dio 

9-Hydroxy-4-(3-hydroxy-4-methoxyphenyl)pynrolo[3,4-c]carbazole-l,3(2//,6//)- 

dione; 

9-Hydroxy-4-(2-thienyl)pyrroIo[3,4-c]carba2ole- 1 ,3(2//,6f/)-dione; 
4-(4-Aminophenyl)-9-hydroxypyTTolo[3,4-c]carba2ole-l,3(2if,6/f)-dione; 

2- (9-Hydroxy-l,3-dioxo-l, 2,3,6- tetrahydropyrrolo[3,4-c]carba2ol-4-yl)benzonitrile; 
4-(2-Aminophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2//,6W)-dione; 
4-(2-Bromo-4-nitrophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2//,6//)-dione; 
9-Hydroxy-4-[2-(methylsulfinyl)phenyl]pyrrolo[3,4-c]carbazole-l,3(2//,6/J)-dione; 
4-(2-Ethoxyphenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2//,6//)-dione; 
9-Hydroxy-4-(3-nitrophenyl)pynrolo[3,4-c]carba2ole- 1 ,3(2//.6//)-dione; 
4-(2-Ethy Ipheny l)-9-hydroxypyrrolo[3,4-c]carba2ole- 1 ,3(2/f,6if)-dione; 
9-Hydroxy-4-[2-(hydroxymethyl)phenyl]pyrrolo[3,4-c]carbazole-l,3(2if,6i0-dione; 
4-(2-Chloro-4-nitrophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2W,6//)-dione; 
9-Hydroxy-4-(2-trifluoromethylphenyl)pyrrolo[3,4-c]carba2ole-l,3(2//,6i^)-dione; 
4-[ 1 , r-Biphenyl]-2-yl-9-hydroxypyrrolo[3,4-c]carba2ole- 1 ,3(2//,6H)-dione; 
4-(4-Chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole- 1 ,3(2/f ,6//)-dione; 
9-Hydroxy-4-(4-hydroxymethyIphenyl)pyrrolo[3,4-c]carbazole-l,3(2//,6//)-dione; 
9-Hydroxy-4-o-tolyl-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

3- (9-Hydroxy- 1 ,3-dioxo4 ,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazol-4-yl)-benzonitrile; 

4- Furan-2-yl-9-hydroxy-6H-pyrTolo[3,4'C]carbazole-l,3-dione; 
9-Hydroxy-4-m-tolyl-6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione; 
9-Hydroxy-4-(2-methyIsulfanyl-phenyI)-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 
9-Hydroxy-4-(3-trifluoroinethoxy-phenyI)-6H-pyrrolo[3,4-c]carba2ole-l,3-dione; 
9-Hydroxy-4-(3-hydroxymethyI-phenyl)-6H-pyrroIo[3,4-c]carba2ole-l,3-dione; 
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9-Hydroxy-4-(4-trifluoromethoxy-phenyl)-6H-pyrrolo[3,4-c]carba20le-13-di 

9-Hydroxy-4-(3-hydroxy-phenyl)-6H-pyrrolo[3,4-c]carba2ole-l,3-dione; and 

4-(2-Acetyl-phenyl)-9-hydroxy-6H-pyrrolo[3,4-c]carbazole-l,3-dione. 

In yet another preferred embodiment of the present invention are compounds 
according to Formula I in which is oxygen , such as but not limited to: 

4-(2-Chlorophenyl)-7-(l,2-dihydroxyethyl)-9-hydroxy-l//.[l]benzofuro[3,2- 
e]isoindole-l,3(2H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-l//-[l]ben2ofuro[3,2-€]isoindole-l,3(2//)-dione; 
4-(2-Chlorophenyl)-8-ethy]-9-hydroxy- 1 H-[ 1 ]benzof uro[3,2-e]isoindole- 1 ,3(2H)- 

dione; 

4-(2-ChIorophenyl)-7-ethyl-9-hydroxy-lH-[l]ben2ofuro[3,2-elisoindole-l,3(2/f)- 

dione; 

9-Hydroxy-4-phenyl-l//-[l]ben2ofuro[3,2-^]isoindoIe-l,3(2//)-dione; 

4-(2-Chlorophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxy-lW-[l]benzofuro[3,2- 
g]isoindole-l,3(2//)-dione; and 

4-(2-ChlorophenyI)-9-hydroxy-8-(4-hydroxybutyl)-l//-[l]ben2ofuro[3,2-e]isoindole- 
l,3(2H)-dione. 

In another preferred embodiment of the present invention are compounds according to 
Formula I in which yMs sulfur, such as but not limited to: 

4-(2-Chlorophenyl)-9-hydroxy-l//-[l]ben20thieno[3,2-e]isoindole-l,3(2/f)-dione. 

In another preferred embodiment of the present invention are compounds according to 
Formula I in which r9 is hydroxyl and is NRIO. 

In another preferred embodiment of the present invention are compounds according to 

Formula I in which is NR5r6 Rl is aryl and Y^ is NRIO such as, but not limited to, 
compounds selected from the group consisting of: 

9-Amino-4-(2-methoxyphenyl)-6-methylpyrrolo[3,4-c]carba2ole-l,3(2/f,6^-dione; 
9-Amino-4-(2-chlorophenyl)-6-methylpyrrolo[3,4-c]carba2ole-l,3(2//,6if)-dione; 
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9-(DiTnethylainino)-4-(2-methoxyphenyl)-6-methylpyrrolo[3,4-c]carbazole- 
1.3(2H.6H)-dione; 

9-Amino-4-(2-chlorophenyI)pyrrolo[3,4-c]carbazole-l,3(2//,6/0-dione; 

4-(2-Chlorophenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3,6-ietrahydropyrroIo[3,4-c]carbazol-9- 
ylformamide; 

4-(2-Chlorophenyl)-l,3-dioxo-l,2,3,6-tetrahydropyiToIo[3,4-c)carba2ol-9- 
ylformamide; 

4-(2-ChJorophenyl)-6-methyl-9-(methyIamino)pyiTolo[3,4-c]carbazole-13(2/f,6/0^ 

dione; 

iV-[4-(2-Chlorophenyl)-6-methyl-l,3-dioxo-l,23,6-tetrahydropyrrolo[3,4-c]carbazol- 
9-yl]acetaniide; 

4-(2-Chlorophenyl)-9-(ethyIamino)-6-methylpyiTolo[3,4-c]carba2ole-l,3(2//,6//)- 
dione; and 

iV-[4-(2-Chlorophenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3,6-tetrahydropyrrolo[3,4-c]carbazol- 
9-yl]-3-(l-piperidinyl)propanamide. 

In another preferred embodiment of the present invention are compounds according to 
Formula I in which is hydroxyl and is NR^®. 

In another preferred embodiment of the present invention are compounds according to 
Formula I in which R^ is hydroxyl and is NR^O and T may be absent, O, C0NR3, or 
CONHSO2. Such compounds are exemplified below: 

9-Methoxy-4-(2-methoxy-5-nitrophenyl)-4,5,6,10c-tetrahydropyrrolo[3,4- 
c]carbazole-l ,3(2//,3a//)-dione; 

A^-[3-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-clcarba2ol- 
6(l/i)-yI)propanoyl]benzenesulfonamide; 

4-(2,6-DichIorophenyl)-9-hydroxy-6-(3-hydroxypropyl)pyrrolo[3,4-c]carba2ole- 
l,3(2H,6tf)-dione; 

4-(2.6-Dichlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)pyrrolo[3,4-c]carbazole- 
l,3(2«,6i/)-dione; 
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3- (4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrroIo[3,4.c]carba2ol- 
6(l//)-yl)-iV-(l//-tetraazol-5-yl)propanamide; 

4- (2-Chlorophenyl)-9-hydroxy-6-[2-(l//-l,2,4-triazol-5-ylsulfinyl)ethyl]pyrro^ 
c]carba20le- 1 ,3(2f/,6//)-dione; 

6-(3-Bromopropyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2«,6H)-dione; 

3- (4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carba2ol- 
6(l//)-yl)propanoic acid; 

^.[3-(4.(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carbazol- 
6(lH)-yl)propanoyl]-2-(dimethylamino)ethanesulfonamide; 

4- (2-Chloropheny l)-9-hydroxypyrTolo[3,4-c]carbazole- 1 ,3(27/,6fO-dione; 

^-[3-(4.(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carba2ol- 
6( 1 //)-yl)propanoy 1] methanesulf onamide; 

4-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carbazol- 
6(l//)-yl)butanoic acid; 

jV-[4-(4-(2-Chlorophenyl>9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4-c]carba2ol- 
6( 1 ^-y l)butanoy 1] methanesulf onamide; 

6-Acetyl-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2//,6W)-dione; 

3-(4-(2,6-Dichlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4-c]carbazol- 
6(l//)-yl)-iV-[2-(dimethylamino)ethyl]propanamide; 

3- (4-(2-ChIorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4-c]carbazol- 
6( l//)-y l)propaneni trile; 

4- (2-Chlorophenyl)-9-hydroxy-6-[3-(l//-tetraazol-5-yl)propyl]pyiTolo[3,4- 
clcarbazole-1.3(2//,6i/)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(lH-imidazol-2-ylsulfanyI)ethyl]pyiTolo[3,4- 
c]carbazole-1.3(2//,6//)-dione; 

;V-[4-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carbazol- 
6(l//)-yl)butanoyl]ben2enesulfonamide; 
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4-(2-CWorophenyl)-9-hydroxy-6-[2-(lH-l,2,4-triazol-5-ylsulfonyl)ethyl]py 
cjcarbazole- 1 ,3(2//,6//)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(lH-imidazol-2-ylsulfinyl)ethyl]pyrrolo[3,^^ 
c]carbazole-l ,3(2//,6//)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(l//-tetraazol-5-yl)eihyl]pyn-olo[3,4-c]carbazole- 
l,3(2i/.6//)-dione; 

3- (9-Hydroxy-l,3-dioxo-4-phenyl-2,3-dihydropyrrolo[3,4-c]carbazol-6(l//)- 
yOpropanamide; 

4- (2-Chlorophenyl)-9-hydroxy-6-[2-(l//-imidazol-2-ylsulfonyl)ethyllpyrrolo[3,4- 
c]carbazole- 1 ,3(2//.6//)-dione; 

3- (9-Hydroxy-l,3-dioxo-4-phenyl-2,3-dihydropyrrolo[3,4-c]carbazol-6(lf0" 
yl)propanoic acid; 

4- (2-Chlorophenyl)-6-(2,3-dihydroxypropyl)-9-hydroxypyiTolo[3,4-c]carbazole- 
l,3(2//,6H)-dione; 

2-(4-(2,6-Dichlorophenyl>9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4-c]carbazol- 
6(lW)-yI)ethyI methanesulfonate; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(4//-l,2,4-triazol-3-ylsulfanyl)ethyl]pyiTolo[3,4- 
c]carbazole-l,3(2f/,6if)-dione; 

9-Hydroxy-6-(2-hydroxyethyl)-4-phenylpyiTolo[3,4-c]carbazole-l,3(2Ar,6//)'dione; 

6-(3-Bromopropyl)-4-(2,6-dichlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole- 
l,3(2//.6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-(3-methoxypropyl)pyiTolo[3,4-c]carbazole- 
l,3(2i/,6i/)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-(2-hydroxypropyl)pyiTolo[3,4-c]carbazole- 
l,3(2//,6/i)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[(25)-3-hydroxy-2-niethylpropyl]pyrrolo[3,4- 
c]carbazole- 1 ,3(2//,6f0-dione; 
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3-(4-(2-ailorophenyl)-9-hydroxy-1.3-dioxo-23-dihydropyrrolo[3,4-c]carba2ol- 
6(lH)-yl)-N-[2-(lH-imidazol-5-yl)ethyl]propanamide; 

9-Hydroxy-6-(3-hydroxypropyI)-4-(2-niethoxyphenyl)pyrrolo[3,4-c]carba2ole- 
1.3(2«,6«)-dione; 

Methyl 3-(4-(2-chloropheny l)-9-hydroxy- 1 ,3-dioxo-2,3-dihydropyiTolo[3,4- 
c]carbazol-6( 1 W)-yl)propanoate; 

3- (4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropynrolo[3,4-c]carbazol- 
6(l//)-yI)-A^-[2-(4-morphoIinyI)ethyl]propanamide; 

4- (4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c3carba2ol- 
6( 1 fO-y l)butanenitrile; 

4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-6-(2-hydroxyethyl)pyrrolo[3,4- 
c]carbazole-l ,3(2/f,6//)-dione; 

3.(4.(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4-c]carbazol- 
6(lW)-yl)-^-[2-(dimethylaniino)ethyl]propanamide; 

* 

4-(2-Chlorophenyl)-6-(3,4-dihydroxybutyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2/f,6if)-dione; 

3- (4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4- 
c]carbazol-6(l//)-yl)-N-[2-(dimethyIamino)ethyl]propanamide; 

4- (2-Chlorophenyl)-9-hydroxy-6-[(2/?)-3-hydroxy-2-methylpropyl]pyrrolo[3,4- 
c]carbazole-l ,3(2W,6//)-dione; 

2-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrTolo[3,4-c]carbazol- 
6(l//)-yl)ethy] methanesulfonate; 

4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-6-(3-hydroxypropyl)pyrrolo[3,4- 
c]carbazole-l ,3(2//,6//)-dione; 

9-Hydroxy-6-(2-hydroxyethyl)-4-(2-methoxyphenyl)pyrrolo[3,4-c]carbazole- 
l,3(2//,6/i)-dione; 

4-(2-Chlorophenyl)-6-(2-hydroxyethyl)-9-hydroxypyrrolo[3,4-c]carbazoIe- 
1.3(2//.6W)-dione; 
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4-(2-ChlorophenyI)-9-hydroxy-6-[3-(methylsulfanyl)propyl]pyrrolo[3,4-c]c^ 
l,3(2//,6//)-dione; 

4-(2-Chlorophenyl)-6-ethyl-9-hydroAypyiTolo[3,4-c]carba2ole-13(2//,6/0-d^ 
Ar=2-chlorophenyl, R=CH2CH3); 

4-(2-Chlorophenyl)-9-hydroxy-6-isopropylpyrrolo[3,4-c]carba2ole-l,3(2//,6/0 

4-(2-Chlorophenyl)-9-hydroxy-6-[3-(l//-imida2ol-l-yl)propyl]pyiTolo[3,4- 
c]carba2ole-l,3(2//,6//)-dione; 

4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-6-[3-(4-inorpholinyl)propyl]pyrrolo[3,4- 
c]carbazole-l,3(2//,6//)-dione; 

6-(2-Chloroethyl)-4K2-chlorophenyl)-9-hydroxypyrrolo[3Ac]carbazole43(2//,6//)- 

dione; 

6-(3-Bromopropyl)-4-(2-chloro-6-methoxyphenyl)-9-hydroxypyiTolo[3,4- 
c]carbazole-l,3(2H,6i/)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-hydroxy-3-(inethylamino)propyl]pyrrolo[3,4- 
c]carbazole- 1 ,3(2//,6H)-dione; 

4-(2-ChIorophenyI)-9-hydroxy-6-methylpyrrolo[3,4-c]carbazole-l,3(2if,6H)-dione^ 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-hydroxy-3-(4-morpholinyl)propyl]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-9-hydroxy-6-[3-(l//-imidazol-l-yl)propyl]pyrrolo[3.4- 
c]caTbazole-l,3(2H,6//)-dione; and 

6-Butyl-4-(2-chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2W,6//)-dione. 

In a more preferred embodiment of the present invention are compounds according to 
Formula I in which is hydroxy! and is NR^^ and the bond represented by the dashed 
line (C — O) is absent. 

In an especially preferred embodiment of the present invention are compounds 
according to Formula I in which R^ is hydroxyl and R^ is not hydrogen. 

In another preferred embodiment of the present invention are compounds according to 
Formula I in which r9 is hydroxyl and is NRIO and R^ is aryl. 



wo 03/091255 PCT/IB03/01417 

.37. 

In another especially preferred embodiment of the present invention are compounds 
according to Formula I in which is not hydrogen, and is hydrogen. 

In another especially preferred embodiment of the present invention are compounds 
according to Formula I in which R^ is not hydrogen, r9 is hydrogen and is NR^O. 

Another especially preferred embodiment of the present invention comprises 
compounds according to Formula I in which R^ is hydrogen and R^ is ((CR5 R6)nT)a(CRll 

r12)j^).Z; wherein T may be absent or O and Z is NR3r4. 

Another especially preferred embodiment of the present invention comprises 
compounds according to Formula I in which R^ is selected from halogen or hydroxyl and R* 
is ((CR5R6)jjT)a(CRl ^R^^)\^)Z wherein T is absent and Z is hydrogen. 

The following are definitions of terms used in this specification- The initial definition 
provided for a group or term herein applies to that group or term throughout the present 
specification, individually or as part of another group, unless otherwise indicated. 

Where stereoisomers or enantiomers exist all possible combinations are claimed. 

The terms "halogen" and "halo" refer to fluorine, chlorine, bromine and iodine. 

The term ^'unsaturated ring" includes partially unsaturated and aromatic rings. 

The term "alkyl" in the present invention means a straight or branched hydrocarbon 
radical having from 1 to 8 carbon atoms and includes, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, iso-pentyl, n-hexyl, and the like. 
The term "aryl" means an aromatic carbocyclic group having a single ring (e.g., phenyl), 
multiple rings (e.g., biphenyl), or multiple condensed rings in which at least one is aromatic, 
(e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl). 

The term "heteroaryl" means an aromatic "heterocycle," "heterocyclic," 
"heterocyclyl," or "heterocyclo" group as defined below that comprises at least one 
heteroatom. 

The aryl or heteroaryl ring may be optionally substituted with up to five substituents 
selected from NH(Ci-C6 alkyl), N(Ci-C6 alkyl)2, thio Ci-Cg alkyl, CyCf, alkoxy, hydroxy, 
carboxy, Cj-Cg alkoxycarbonyl, halo, nitrile, and cycloalkyl. 
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By "alkoxy" is meant straight or branched chain alkoxy groups having 1 to 10 carbon 
atoms, such as, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-buloxy. 
tert-butoxy, pentoxy, 2-pentyloxy, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and 
3-methylpentoxy. 

"Alkynyl" means straight and branched hydrocarbon radicals having from 2 to 
8 carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, propynyl, 2-butyn- 
1-yl, 3-pentyn-l-yl, and the like. 

The terms "cycloalkyl" and "cycloalkenyl" refer to cyclic hydrocarbon groups of 3 to 
8 carbon atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl. cycloheptyl, 
cyclooctyl and the like. 

•*Acyl" means an alkyl, aryl, cycloalkyl, heterocycle, heterocyclic, heterocyclyl, or 
heterocyclo group bonded through a carbonyl group, i.e., R-C(O)-. Typical acyl groups 
include acetyl, benzoyl, and the like having from 1-10 carbon atoms, preferably 1-6 carbon 
atoms. 

The term "haloalkyl" means an akyl group substituted with 1 to 6 halogen atoms and 
include trifluoromethyl, trichloromethyl, tribromomethyl, trifluoroethyl, trifluoropropyl, 
trifluorobutyl , pentafluoroethyl and the like. 

The alkyl, alkenyl, alkoxy, and alkynyl groups described above are optionally 
substituted, preferably by 1 to 3 groups selected from NHCCj-Cg alkyl), NCCj-Cg alky 1)2, 

phenyl, substituted phenyl, thio Cj-C^ alkyl, Cj-Cg alkoxy, hydroxy, carboxy, Ci-Cg 

alkoxycarbonyl, halo, nitrile, cycloalkyl, and a 5- or 6-membered carbocyclic ring or 
heterocyclic ring having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, 

oxygen, and sulfur. "Substituted nitrogen" means nitrogen bearing Cj-C^ alkyl or (CH2)pPh 

where p is 1, 2, or 3. Perhalo and polyhalo substitution is also included. 

The term "heteroatom" means an oxygen, nitrogen, sulfur, or phosphorous atom. 

The terms "heterocycle," "heterocyclic," "heterocyclyl," or "heterocyclo" refer to 
fully saturated or unsaturated, including aromatic (heteroaryl) or nonaromatic cyclic groups, 
for example, 4- to 7-membered monocyclic, 7- to 11-membered bicyclic, or 10- to 
iS-membered tricyclic ring systems, which have at least one heteroatom in at least one 
carbon atom-containing ring. Each ring of the heterocyclic group containing a heteroatom 
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may have 1, 2, 3, or 4 heieroatoms selected from nitrogen atoms, oxygen atoms and/or sulfur 
atoms, where the nitrogen and sulfur heteroatoms may optionally be oxidized and the 
nitrogen heteroatoms may optionally be quatemized. The heterocyclic group may be 
attached at any heteroatom or carbon atom of die ring or ring system. 

Monocyclic heterocyclic groups include, but are not limited to, piperidine, 2,6- 
dimethylpiperazine, piperazine, n-methylpiperazine, pyrrolidinyl, pyrrolyl, pyrazolyl, 
oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, S(0)-imidazoles, S(0)2-imidazoles oxazolyl, 

oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl. isothiazolyl, 
isothiazolidinyl, morpholine and dimethylmorpoline, 2-thiophene, thiophene, 1 -imidazole, 2- 
imidazole, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl, 
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopynolodinyl, 2-oxoazepinyl, 2-azepinyl, 
4-piperidonyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, tetrahydropyranyl, morpholinyl, 
thiamorpholinyl, thiamoipholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane and 
tetrahydro-l,l-dioxothianyl, tetrazole, SO-triazole, S02-triazole and the like. 

Bicyclic heterocyclic groups include , but are not limited to, indolyl, benzothiazolyl, 
benzoxazolyl, benzodioxolyl, benzothienyl, quinuclidinyl, quinolinyl, 
tetra-hydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, 
benzofaryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, 
pyrrolopyridyl,furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,2-b]pyridinyl or 
furo[2,3-blpyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4- 
dihydro-4-oxo-quinazolinyl), tetrahydroquinolinyl and the like, tricyclic heterocyclic groups 
include , but are not limited to, carbazolyl, benzindolyl, phenanthrolinyl, acridinyl, 
phenanthridinyl, xantheny] and the like. 

The term "cancer" includes, but is not limited to, the following cancers: cancers of the 
breast, ovary, cervix, prostate, testis, esophagus, stomach, skin, lung, bone, colon, pancreas, 
thyroid, biliary passages, buccal cavity and pharynx (oral), lip, tongue, mouth, pharynx, small 
intestine, colon-rectum, large intestine, rectum, brain and central nervous system, 
glioblastoma, neuroblastoma, keratoacanthoma, epidermoid carcinoma, large cell carcinoma, 
adenocarcinoma, adenoma, follicular carcinoma, undifferentiated carcinoma, papillary 
carcinoma, seminoma, melanoma, sarcoma, bladder carcinoma, liver carcinoma , kidney 
carcinoma, myeloid disorders, lymphoid disorders, Hodgkin's, hairy cells, and leukemia. 
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The term "pharmaceutically acceptable salts, esters, amides, and prodrugs" as used 
herein refers to those carboxylate salts, amino acid addition salts, esters, amides, and 
prodrugs of the compounds of the present invention which are, within the scope of sound 
medical judgment, suitable for use in contact with the tissues of patients without undue 
toxicity, irritation, allergic response, and the like, commensurate with a reasonable 
benefit/risk ratio, and effective for their intended use, as well as the zwitterionic forms, where 
possible, of the compounds of the invention. The term *'salts" refers to the relatively non- 
toxic, inorganic and organic acid addition salts of compounds of the present invention. These 
salts can be prepared in situ during the fmal isolation and purification of the compounds or by 
separately reacting the purified compound in its free base form with a suitable organic or 
inorganic acid and isolating the salt thus formed. Representative salts include the 
hydrobromide, hydrochloride, sulfate, bisulfate, nitrate, acetate, oxalate, valerate, oleate, 
palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, 
fumarate, succinate, tartrate, naphthylate mesylate, glucoheptonate, lactobionate and 
laurylsulphonate salts, and the like. These may include cations based on the alkali and 
alkaline earth metals, such as sodium, lithium, potassium, calcium, magnesium and the like, 
as well as non-toxic ammonium, quaternary ammonium, and amine cations including, but not 
limited to ammonium, tetramethylammonium, tetraethylammonium, methylamine, 
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. (See, for example, 
Berge S.M. et al., "Pharmaceutical Salts," 7. Pharm. ScL, 1977;66:1-19 which is incorporated 
herein by reference.) 

The compounds of Formula I are capable of further forming pharmaceutically 
acceptable formulations comprising salts, including but not limited to acid addition and/or 
base salts, solvates and N-oxides of a compound of Formula 1. This invention also provides 
pharmaceutical formulations comprising a compound of Formula I together with a 
pharmaceutically acceptable carrier, diluent, or excipient therefor. All of these forms are 
within the present invention. 

Pharmaceutically acceptable acid addition salts of the compounds of Formula I 
include salts derived form inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric, 
hydrobromic, hydriodic, phosphorus, and the like, as well as the salts derived from organic 
acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, 
hydroxy alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and aromatic sulfonic 
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acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, 
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, 
chloride, bromide, iodide, acetate, propionate, caprylate, isobutyrate, oxalate, malonate, 
succinate, suberate, sebacate, fumarate, maleate, mandelate, benzoate, chlorobenzoate, 
methylbenzoate, dinitrobenzoate, phthalate, benzenesulfonate, toluenesulfonate, 
phenylacetate, citrate, lactate, maleate, tartrate, methanesulfonate, and the like. Also 
contemplated are the salts of amino acids such as arginate, gluconate, galacturonate, and the 
like; see, for example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977;66:1-19. 

The acid addition salts of the basic compounds are prepared by contacting the free 
base form with a sufficient amount of the desired acid to produce the salt in the conventional 
manner. The free base form may be regenerated by contacting the salt form with a base and 
isolating the free base in the conventional manner. The free base forms differ from their 
respective salt forms somewhat in certain physical properties such as solubility in polar 
solvents, but otherwise the salts are equivalent to their respective free base for purposes of the 
present invention. 

Pharmaceutically acceptable base addition salts are formed with metals or amines, 
such as alkali and alkaline earth metal hydroxides, or of organic amines. Examples of metals 
used as cations are sodium, potassium, magnesium, calcium, and the like. Examples of 
suitable amines are N,N'*dibenzylethyIenediamine, chloroprocaine, choline, diethanolamine, 
ethylenediamine, N-methylglucamine, and procaine; see, for example, Berge et al., supra., 
1977. 

The base addition salts of acidic compounds are prepared by contacting the free acid 
form with a sufficient amount of the desired base to produce the salt in the conventional 
manner. The free acid form may be regenerated by contacting the salt form with an acid and 
isolating the free acid in a conventional manner. The free acid forms differ from their 
respective salt forms somewhat in certain physical properties such as solubility in polar 
solvents, but otherwise the salts are equivalent to their respective free acid for purposes of the 
present invention. 

Examples of pharmaceutically acceptable, non-toxic esters of the compounds of this 
invention include Cj-Cg alkyl esters wherein the alkyl group is a straight or branched chain. 
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Acceptable esters also include C5-C7 cycloalkyl esters as well as arylalkyl esters such as, but 
not limited to benzyl. C1-C4 alkyl esters are preferred. Esters of the compounds of the 
present invention may be prepared according to conventional methods "March's Advanced 
Organic Chemistry. 5* Edition". M. B. Smith & J. March, John Wiley & Sons. 2001. 

Examples of pharmaceutically acceptable, non-toxic amides of the compounds of this 
invention include amides derived from ammonia, primary C1-C5 alkyl amines and secondary 

C1-C5 dialkyl amines wherein the alkyl groups are straight or branched chain. In the case of 

secondary amines the amine may also be in the form of a 5- or 6-membered heterocycle 
containing one nitrogen atom. Amides derived from ammonia, C1-C3 alkyl primary amines 

and C1-C2 dialkyl secondary amines are preferred. Amides of the compounds of the 

invention may be prepared according to conventional methods such as ''March's Advanced 

Organic Chemistry, 5* Edition". M. B. Smith & J. March, John Wiley & Sons, 2001. 

The term "prodrug" refers to compounds that are rapidly transformed in vivo to yield 
the parent compound of the above formulae, for example, by hydrolysis in blood. A thorough 
discussion is provided in T. Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems," 
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. 
Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of 
which are hereby incorporated by reference. 

The present invention also includes isotopically labelled compounds, which are 
identical to those recited in Formula I, but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the present invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, sulfur, fluorine and chlorine, such as ^H, ^H. *^C, "C, '"^C, ^^N, *^0, ''^O. ^*P, 
^^P, ^^S, '*F, and ^^Cl, respectively. Compounds of the present invention, prodrugs thereof, 
and pharmaceutically acceptable salts of said compounds or of said prodrugs which contain 
the aforementioned isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically labelled compounds of the present invention, for example 
those into which radioactive isotopes such as "^H and ^^C are incorporated, are useful in drug 
and/or substrate tissue distribution assays. Tritiated, i.e., H, and carbon-14, i.e., C, isotopes 
are particularly preferred for their ease of preparation and detectability. Further, substitution 
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with heavier isotopes such as deuterium, i.^., H, can afford certain therapeutic advantages 
resulting from greater metabolic stability, for example increased in vivo half-life or reduced 
dosage requirements and, hence, may be preferred in some circumstances. Isotopically 
labelled compounds of Formula I of this invention and prodrugs thereof can generally be 
prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples and 
Preparations below, by substituting a readily available isotopically labelled reagent for a non- 
isotopically labelled reagent. 

The compounds of Formula I and their pharmaceutically acceptable salts can be 
administered to mammals via either the oral, parenteral (such as subcutaneous, intraveneous, 
intramuscular, intrastemal and infusion techniques), rectal, intranasal or topical routes. In 
general, these compounds are most desirably administered in doses ranging from about 10 to 
about 10,000 mg per day, in single or divided doses {i.e., from 1 to 4 doses per day), although 
variations will necessarily occur depending upon the species, weight and condition of the 
subject being treated and the particular route of administration chosen. However, a dosage 
level that is in the range of about 0.15 mg to about 150 mg per kg of body weight per day is 
most desirably employed. Nevertheless, variations may occur depending upon the species of 
animal being treated and its individual response to said medicament, as well as on the type of 
pharmaceutical formulation chosen and the time period and interval at which such 
administration is carried out. In some instances, dosage levels below the lower limit of the 
aforesaid range may be more than adequate, while in other cases still larger doses may be 
employed without causing any harmful side effects, provided that such higher dose levels are 
first divided into several small doses for administration throughout the day. 

The compounds of the present invention may be administered alone or in combination 
with pharmaceutically acceptable carriers or diluents by either of the routes previously 
indicated, and such administration may be carried out in single or multiple doses. More 
particularly, the novel therapeutic agents of this invention can be administered in a wide variety 
of different dosage forms, i^, they may be combined with various pharmaceutically acceptable 
inert carriers in the form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, 
creams, salves, suppositories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, 
injectable solutions, elixirs, syrups, and the like. Such carriers include solid diluents or fillers, 
sterile aqueous media and various non-toxic organic solvents, etc. Moreover, oral 
pharmaceutical compositions can be suitably sweetened and/or flavored. In general, the 
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therapeutically-efTective compounds of this invention are present in such dosage forms at 
concentration levels ranging from about 5.0% to about 70% by weight. 

For oral administration, tablets containing various excipients such as microcrystalline 
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be 
employed along with various disintegrants such as starch (and preferably com, potato or 
tapioca starch), alginic acid and certain complex silicates, together with granulation binders 
like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such 
as magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in gelatin 
capsules; preferred materials in this connection also include lactose or milk sugar as well as 
high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are 
desired for oral administration, the active ingredient may be combined with various 
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene glycol, 
glycerin and various like combinations thereof. 

For parenteral administration, solutions of a compound of the present invention in 
either sesame or peanut oil or in aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered (preferably pH from about 3 to about 8) if necessary 
and the liquid diluent first rendered isotonic. These aqueous solutions are suitable for 
intravenous injection purposes. The oily solutions are suitable for intra-articular, intra- 
muscular and subcutaneous injection purposes. The preparation of all these solutions under 
sterile conditions is readily accomplished by standard pharmaceutical techniques well known 
to those skilled in the art. 

Additionally, it is also possible to administer the compounds of the present invention 
topically when treating proliferative cell conditions of the skin and this may be done by way of 
creams, jellies, gels, pastes, patches, ointments and the like, in accordance with standard 
pharmaceutical practice. 

The activity of the compounds of the present invention is determined by their ability to 
act as check point abrogators. Checkpoint abrogators inhibit kinases involved in the regulation 
of the G2/M checkpoint resulting in the reversal of the imposed checkpoint. Weel or Chkl are 

examples of such kinases. Utilization in cells either having damaged DNA, for instance, but 
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noi limited to, DNA damaged by conventional DNA-directed chemotherapeutic agents or by 
radiation of cells with undamaged DNA presents an opportunity to utilize cellular regulatory 
pathways to inappropriately and prematurely cause cells to progress into M phase. Such cells 
may be less likely to survive and further divide since the commitment to M phase was made 
in the presence of potentially catastrophically damaged DNA. In the case of undamaged cells 
having no detectable DNA damage, treatment of these cells with the checkpoint abrogators of 
the present invention may be forced into M phase prematurely with similar cytotoxic effects. 
( Alan J. Kraker and Robert N. Booher, "New Cell Cycle Targets,", Ann. Rep. Med. Chenu, 
1999;34:247-256). 

One can identify the checkpoint abrogators of the present invention by measuring the 
activity in the assays described in Examples 483 (Weel) and 484 (Chkl) and 486 (PKC) and 
selecting those compounds that have at least 10- fold less activity in the PKC assay than they 
have in the Weel assay or at least 5-fold less activity in the PKC assay than they have in the 
Chkl assay. 

The present invention is illustrated by the following examples. It will be understood, 
however, that the invention is not limited to the specific details of these examples. Melting 

1 13 

points are uncorrected. Proton nuclear magnetic resonance spectra ( H NMR) and C 
nuclear magnetic resonance spectra were measured for solutions in deuterochloroform 
(CDCI3) or in CD3OD or CD3SOCD3 and peak positions are expressed in parts per million 
(ppm) downfield from tetramethylsilane (TMS). The peak shapes are denoted as follows: s, 
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; b, broad. 

The compounds of the present invention can exist in unsolvated forms as well as 
solvated forms, including hydrated forms. In general, the solvated forms, including hydrated 
forms, are equivalent to unsolvated forms and are intended to be encompassed within the 
scope of the present invention. 

The term "animal" refers to mammals, including rodents, bovine, equine, canine, 
feline, and human. 

The compounds of the present invention are useful for treating cancer (for example, 
leukemia and cancer of the lung, breast, prostate, and skin such as melanoma) and other 
proliferative diseases including but not limited to psoriasis, HSV, HIV, restenosis, and 
atherosclerosis in combination with other conventional therapies. To utilize a compound of 
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the present invention to treat cancer, a patient in need of such treatment, such as one having 
cancer or another cell proliferative diseases is administered an effective amount of the 
compound of the invention. 

Furthermore, the compounds of the present invention are useful for treating cancers 
when combined as adjuvant therapy with other clinical treatment agents and modalities such 
as, but not limited to, X-irradiation, beam therapy, conventional chemotherapeutic agents 
such as gemcitabine, paclitaxel, docetaxel, cisplatin, carboplatin, etoposide, adriamycin, 
topotecan, CPT-1 1, capecitabine, or ionizing radiation alkylating agents, antimetabolites, 
antibodies, DNA intercalators, or other such anti-proliferative agents ultimately leading to 
DNA damage. As new antineoplastic agents or modalities are discovered, the use of the 
Weel and /or Chkl inhibitors in combination with these other therapeutic agents or 
modalities is conteniplated. 

While the in vivo tests described herein teach administering the compounds according 
to Formula I simultaneously with or subsequent to the administration of the conventional 
agent, it is contemplated that the compound of the present invention may also be 
administered prior to the conventional chemotherapeutic agent or agents. 

The following examples illustrate particular embodiments of the invention and are not 
intended to limit the specification, including the claims, in any way. Those skilled in the art 
will appreciate that numerous changes and modifications can be made to the preferred 
embodiments of the invention and that such changes and modifications can be made without 
departing from the spirit of the invention. It is, therefore, intended that the cover all such 
equivalent variations as fall within the true spirit and scope of the invention. 

The chemical synthesis schemes provided below exemplify the best mode for 
preparing the compounds of the present invention. This patent describes a number of 
synthetic transformations known to those skilled in the art. In each case alternative conditions 
known to one skilled in the art and described in the literature, for instance in Advanced 
Organic Chemistry 5^ Edition, Author: Jerry March,m. b. smith & J. March, John Wiley & 
Sons 2001; Comprehensive Organic Transformation, Author: Richard C. Larock, The Journal 
of Organic chemistry, published by the American Chemical Society and the references cited 
therein) may also lead to the desired product. 
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Known transformations include, but are not limited to; alkylation, dealkylation, 
oxidation, reduction, Curtus rearrangement, Suzuki reaction, esterification, Wittig reaction, 
amide formation, hydrogenation, protection, deprotection, hydrolysis, dihydroxylation., 
ozonolysis, acetylation, and hydroboration. 
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Scheme 1 - Preparation of substituted 4-aryI pyrrolo[3,4-c]carba2oles 




(8) (I) 

SCHEME 1 EX 

AMPLE 1 

The preparation of Benzvl (2E)-3-(5-methoxv-lH-indol-2-vn-2-propenoate (2) 

Benzyl (triphenylphosphorany]idene)acetate (49.2 g, 0.120 mol) was added to a 
stirred solution of 5-methoxy-lH-indole-2-carbaIdehyde (1) (20.0 g, 0.1 14 mol) in CH2CI2 
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(500 mL) and the solution was stirred at room temperature for 4 h. The solvent was removed 
in vacuo and the residue slurried with methanol (200 mL), whereupon crystallisation of the 
product occurred. The mixture was filtered, washed with several portions of cold methanol, 
and dried to give benzyl (2E)-3-(5-methoxy-lH-indol-2-yl)-2-propenoate (2) in a 30.46 g, 87 
% yield as pale yellow plates; mp 155-157 °C. NMR 6 (CDCh) 8.28 (s, IH), 7.69 (d. 
J=16.1 Hz, IH). 7.43-7.32 (m, 5H), 7.23 (d, J=9J Hz, IH), 7.03 (d, J=2.3 Hz, IH), 6.92 (dd, 
J=9.1. 2.3 Hz, IH). 6.74 (d, J=1.8 Hz, IH), 6.24 (d, J=16.1 Hz, IH), 5.26 (s, 2H), 3.84 (s. 
3H).Found: C, 74.45; H, 5.62; N, 4.58. Ci9H,7N03 requires C, 74.25; H, 5.57; N, 4.56. 

EXAMPLE 2 

The preparation of Benzvl 9-methoxv-1.3-dioxo-l,2.33a.4 .5.6>10c-octahvdroDvrrolor3.4- 
c1carbazole-4>carboxvlate (3) 

Maleimide (4.82 g, 0.050 mol) was added to a solution of benzyl (2E)-3-(5-meUioxy- 
lH-indol-2-yl)-2-propenoate, (12.71 g, 0.041 mol) prepared as in example 1 in THF (150 
mL) in a 250 mL flat-bottomed flask and the mixture was stirred until homogeneous. The 
THF was removed in vacuo and the residue dried under high vacuum for 30 min. The flask 
was immersed in a 175 oil bath and the mixture was stirred at this temperature for 3 h. The 
solid melt was cooled to room temperature and ethyl acetate (100 mL) was added. The solid 
mass was partially broken up with a spatula and the mixture was stirred vigorously overnight, 
after which time the product (3) was present as a cream precipitate. Filtration followed by 
washing with diethyl ether gave benzyl 9-methoxy-l,3-dioxo-l,2,3,3a,4,5,6,I0c- 
octahydropyiTolo[3,4-c]carbazole-4-carboxylate (13.76 g, 83%), mp 179-181°C. 'H NMR 8 
[(CD3)2S01 10.98 (br s, IH), 10.87 (s, IH), 7.45-7.32 (m, 5H), 7.20 (d, J=2.4 Hz, IH), 7.17 
(d, J=8.7 Hz, IH), 6.69 (dd, J=8.7, 2.4 Hz, IH), 5.21 (s, IH), 4.22 (br d, J=7.8 Hz, IH), 4.14 
(dd, J=7.8, 4.2 Hz, IH), 3.75 (s, 3H), 3.19-3.13 (m, IH), 3.00 (dd, J=16.5, 4.8 Hz, IH), 2.79- 
2.70 (m,lH). 

EXAMPLE 3 

The preparation of Benzvl 9'methoxv-L3-dioxo-L23,6-tetrahvdropvrrolor3,4-c1carbazole-4- 
carboxylate (4) 

Activated manganese dioxide (69 g) was added to a solution of benzyl 9-methoxy- 
l,3-dioxo-l,2,3,3a,4,5,6,l0c-octahydropyrrolo[3,4-c]carbazole-4-carboxylate (13.76 g, 0.034 
mol), prepared as in example 2, in p-dioxane (300 mL) and the mixture was refluxed with 
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vigorous stirring for 0.5-2 h. The mixture was filtered while hot through a plug of Celite, 
which was washed exhaustively with a MeOH/p-dioxane (1:1) mixture until the washings 
were colorless. The combined washings and filtrate were concentrated to dryness and the 
residue triturated several times with diethyl ether to give benzyl 9-methoxy-l,3-dioxo- 
l,2.3,6-tetrahydropyrrolo[3,4-c]carbazole-4-carboxylate (4) as a yellow/orange powder 
(12.47 g, 91.5 %), mp 245 °C. A small sample was recrystallised from EtOAc to give benzyl 
9-methoxy- 1 ,3-dioxo- 1 ,2,3,6-tetrahydropyrrolo[3,4-c]carbazole-4-carboxy late as orange 
cubes; mp 289-292 ''C. NMR 8 [(CD3)2SO] 12.1 1 (br s, IH), 1 1.27 (br s. IH), 8.45 (d, 
J=2.6 Hz. IH), 7.98 (s. IH), 7.59 (d. J=8.9 Hz. IH). 7.55-7.51 (m, 2H), 7.44-7.34 (m. 3H), 
7.27 (dd. J=8.9. 2.6 Hz, IH), 5.41 (s, 2H), 3.88 (s, 3H). Found: C, 68.99; H, 4.09; 6.91. 
C23H16N2O5 requires C, 69.00; H, 4.03; N, 6.99. 

EXAMPLE 4 

The preparation of 9-Methoxv-l 3-dioxo-L2,3,6-tetrahvdropvrrolof3.4-clcarbazole-4- 
carboxvlic acid (5) 

A solution of benzyl 9-methoxy- 1,3-dioxo-l, 2,3,6-tetrahydropyrrolo[3,4-c]carbazole- 
4-carboxylate (2.00 g), prepared as in example 3, in DMF/MeOH (4:1) (50 mL) containing 
5% Pd-C (0.50 g) was hydrogenated at 60 psi for 2 h (Parr apparatus). The solution was 
filtered through a plug of Celite, which was washed 6 times with neat DMF followed by 
MeOH (several cycles). The combined filtrate and washings were concentrated to dryness in 
vacuo and the residue was slurried with diethyl ether to give the 9-methoxy- 1,3-dioxo- 
l,2,3,6-tetrahydropyrrolo[3,4-c]carbazole-4-carboxylic acid (5) as a greenish solid. The 
reaction was repeated 5 times on this scale to and the products were combined to give 9- 
methoxy-l,3-dioxo-l,2,3,6-tetrahydropyrroIo[3,4-c]carbazole-4-carboxylic acid, (8.1 g, 
84%). A portion of the product was purified by adsorption onto silica, followed by 
chromatography on silica, eluting with EtOAc. The product was triturated with diethyl edier 
to give 9-methoxy- l,3-dioxo-l,2,3,6-tetrahydropyrrolo[3,4-c]carbazole-4-carboxylic acid as 
an orange solid; mp >300°C. ^H NMR 5 l(CD3)2SO] 12.15 (s, IH), 8.42 (d. J=2.5 Hz, IH), 
7.97 (s, IH), 7.57 (d, J=8.8 Hz, IHO, 7.25 (dd, J=8.8, 2.5 Hz. IH), 3.82 (s, 3H), 3.40 (br, 2H). 
Found: C, 58.69; H, 3.55; N. 8.40. C,6HioN205.H20 requires C, 58.54; H, 3.68; N, 8.53, 
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EXAMPLE 5 

The preoaratioTi of 4-Amino-9>methoxvpvrrolor3.4-c1carbazole-L3f 2H.6H)-dione (6) 

Diphenylphosphoryl azide (1.81 mL, 8.38 mmol) was added to a mixture of the 9- 
methoxy-l,3-dioxo-l,2,3,6-ietrahydrppyiTolo[3,4-c]carbazoIe-4-carboxylic acid (2.55 g, 8,22 
mmol), prepared as in example 4 , and EtaN (1.17 mL, 8.38 mmol) in anhydrous t-butanol 
(300 mL) and the mixture was refluxed under an atmosphere of nitrogen for 16 h. The 
solution was concentrated in vacuo and the residue partitioned between EtOAc and saturated 
aqueous NaHCOa. Insoluble material was removed by filtration of the two layers through 
Celite, washing through with more EtOAc. The organic phase was dried, the drying agent 
was removed and the solution was concentrated to dryness and gave a yellow solid. This 
material was dissolved in CH2Cl2/trifluoroacetic acid (1:1) (200 mL) and the solution was 
held at room temperature for 1 h. After concenuration in vacuo the residue was partitioned 
between EtOAc and saturated aqueous NaHCOa solution. The EtOAc solution was dried, the 
drying agent was removed and the solution was concentrated to dryness to give an orange 
solid which was adsorbed onto silica and chromatographed. Elution with ethyl 
acetate/petroleum ether (1:1) followed by ethyl acetate and then methanol/ethyl acetate (1:9) 
gave 4-amino-9-methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (6) as an orange powder 
(2.16 g, 93%), mp 342-345 'C. *H NMR 5 [(CD3)2SO] 11.18 (s, IH). 10.78 (br s, IH), 8.18 
(d, J=2.5 Hz, IH), 7.29 (d, J=8.7 Hz, IH), 7.01 (dd, J=8.7, 2.5 Hz, IH), 6.83 (s, IH), 6.28 (br 
s, 2H), 3.82 (s, 3H). Found: C, 63.05; H, 3.99; N, 14.05. CsHuNaOa-l/lHiO requires C, 
63.04; H, 4.06; N, 14.7. 

EXAMPLE 6 

The preparation of 4-Iodo-9-methoxvpvrrolor3,4-c1carbazole-l.3(2H.6H)-dione (7) 

Concentrated H2SO4 (10 mL) was added at room temperature to powdered 4-amino-9- 
methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (0.50 g, 1.78 mmol), prepared as in 
example 5, and the mixture was stirred for 5 min and then cooled in an ice bath. An ice-water 
slurry (ca 40 mL) was added in one portion with vigorous stirring and the mixture was stirred 
for a further 15 min to give a tan precipitate. When the internal temperature had reached 3 ®C 
a solution of NaN02 (0.18 g, 2.65 mmol) in cold water (1 mL) was added dropwise over 30 
seconds and the mixture was stirred for an additional 3 minutes. Powdered urea (74 mg, 1.23 
mmol) was added and the mixture was stirred for another 3 min. Finally a suspension of KI 
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(1.46 g, 8.79 mmol) and Cul (1.46 g, 7.66 mmol) in cold water (10 mL) was added and the 
mixture was stirred vigourously for 5 min, and then warmed slowly to 70 ^'C and held at this 
temperature for 1 h. Ethyl acetate was added and the two-phase mixture was filtered through 
a plug of Celite, washing through with more EtOAc. The combined organic portions were 
washed with 0.5 N aqueous sodium sulfite solution and were dried, the drying agent was 
removed and the solution was concentrated to dryness to give an oil which was 
chromatographed on silica. Elution with EtOAc, then crystallisation of the product from 
THF/petroleum ether as a gave the 4-Iodo-9-methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
dione (7) (0.32 g. 46 %) as a yellow powder; mp 322-325 ^'C. NMR 5 [(CDshSO] 1 1.89 
(s, IH), 1 1.29 (s. IH), 8.40 (d, J=2.6 Hz. IH). 8.18 (s, IH), 7.54 (d, J=8.9 Hz, IH). 7.24 (dd, 
J=8.9, 2.6 Hz, IH), 3.87 (s, 3H). Found: C, 45.49; H, 2.36; N, 6.92. C15H9IN2O3.I/4H2O 
requires C, 45.42; H, 2.41; N, 7.06. 

EXAMPLE 7 

The preparation of 9-HvdroxV'4-iodopvrrolor3.4-c1carbazole>L3(2H,6H)-dione (8) 

Powdered 4-Iodo-9-methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (0.50 g, 1.27 
mmol) prepared as in example 6 was added in one portion to dry, freshly-prepared pyridine 
hydrochloride melt at 200 under a CaCh drying tube and the mixture was stirred at this 
temperature for 15 min. Water was added and the mixture was extracted with EtOAc. The 
EtOAc extracts were dried, the drying agent was removed and the solution was concentrated 
to dryness to give a solid which was chromatographed on silica. Elution with EtOAc gave 9- 
Hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (8) (0.43 g, 89 %) as an orange 
powder; mp >350 °C. 'H ISfMR 8 [(CD3)2SO] 11.76 (br s, IH), 11.24 (br s, IH), 9.29 (br s, 
IH), 8.27 (d, J=2.4 Hz, IH). 8.13 (s, IH), 7.44 (d, J=8,7 Hz, IH), 7.08 (dd, J=8.7, 2.4 Hz, 
IH). Found: C, 44.90; H, 1.79; N, 7.14. C14H7IN2O3 requires C, 44.47; H, 1.87; N, 7.40. 

EXAMPLE 8 

The preparation of 4-(2-chlorophenvlV9-hvdroxvpvrro]of3.4-c1carbazole-K3(2R6H)-dione 
(9) (L Ar=2-chlorophenvl) 

A mixture of the 9-Hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (41.8 
mg, 0.1 10 mmol) prepared as in example 7 and 2-chlorobenzeneboronic acid (52 mg, 0.332 
mmol) in p-dioxane (3 mL) and 2N Na2C03 (0.5 mL) was purged with nitrogen. Pd(dppOCl2 
(35 mg, 0.01 1 mmol) was added and the mixture was refluxed under N2 for 4 h and then 
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partitioned between EtOAc and water. The organic layer was dried, the drying agent was 
removed and the solution was concentrated to dryness, adsorbed onto silica and 
chromatographed. Elution with EtOAc/petroleum ether (1:4) followed by EtOAc/petroleum 
ether (2:3) gave a solid the carbazole (50) which crystallised from EtOAc/petroleum ether to 
yield 4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (9) (I, Ar=2- 

chlorophenyl) (33.1 mg, 83 %) as a yellow powder, mp 215-220 °C (dec). 'H NMR 8 
[(CD3)2SO] 1 1.83 (br s, IH). 1 1.01 (br s, IH), 9.27 (br s, IH), 8.32 (d, J=2.4 Hz, IH), 7.65- 
7.40 m, 5H), 7.08 (dd, J=8.7, 2.4 Hz), IH). Found: C, 65.72; H, 3.50, N, 6.97. 
C2oHiiClN203.1/4EtOAc requires C, 65.54; H, 3.40; N, 7.28. 

EXAMPLE 9 

The preparation of 9-Hvdroxv-4-(3-hvdroxv-4-methoxvphenvnpvrrolof 3.4-c1carbazole- 

I. 3f2H.6H')-dione (10) (I. Ar=3-hvdroxv-4-methoxvphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione, 
prepared as in example 7, with 3-hydroxy-4-methoxybenzeneboronic acid according to the 
procedure described in example 8 gave 9-hydroxy-4-(3-hydroxy-4- 
methoxyphenyl)pyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione (10) (I, Ar=3-hydroxy-4- 
methoxyphenyll (51 %), mp 265 "C (dec). 'H NMR 6 [(CD3)2SO] 1 1.67 (s. IH), 10.96 (s, 
IH), 9.22 (s, IH), 9.15 (s, IH), 8.33 (d, J=2.4 Hz, IH), 7.57 (s, IH), 7.41 (d, J=8.7 Hz, IH), 
7.22 (d, J=2.0 Hz, IH), 7.06-6.99 (m, 2H), 6.85 (d, J=8.1 Hz, IH), 3.81 (s, 3H). EIMS found 
M*: 374.0900. C21H14N2OS requires 374.0903. 

EXAMPLE 10 

The preparation of 9-Hvdroxv-4-(3-thienvl)pvrTolor3.4-clcarbazole-1.3 f2H.6H')-dione (12) 
f I. Ar=3-thienvl) 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazoIe-l,3(2H,6H)-dione, 
prepared as in example 7,with 3-thienylboronic acid according to the procedure described in 
example 8 gave 9-hydroxy-4-(3-thienyl)pyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione (12) (I, 
Ai^3-thienyl) in a 74 % yield; mp 247 **C (dec). 'H NMR 8 [(CD3)2SO] 11.73 (br s, IH), 

II. 05 (br s, IH), 9.24 (s, IH), 9.15 (s. IH), 8.34 (d, J=2.4 Hz, IH), 7.92 (dd, J=5.0, 2.7 Hz, 
IH), 7.70 (s, IH), 7.61 (dd, J=5.0, 2.7 Hz, IH), 7.51 (dd, J=5.0, 0.9 Hz, IH), 7.42 (d. J=8.7 
Hz, IH), 7.06 (dd, J=8.7, 2.4 Hz, IH). Found: C, 61.05; H, 2.96; N, 7.60. C18H10N2SO3.H2O 
requires C. 61.36; H, 3.43; N, 7.95. 
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EXAMPLE 1 1 

The preparation of 4-(3-AminophenvlV9-hvdroxvpvn-olor 3.4-c1carba 2ole-1.3(2H.6H)-dione 

(15) (1. Ar=3-aininophenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carba201e-l,3(2H,6H)-dione, prepared 
as in example 7, with 3-aininobenzeneboronic acid according to the procedure described in 
example 8 gave4-(3-aminophenyI)-9-hydroxypyrTOlo[3,4-c]carbazole-l,3(2H,6H)-dione (15) 
(I. Ar=3-aminophenyl) in a 62 % yield; mp 279-284 X . 'H NMR 5 [(€03)280] 11. 70 (s, 
IH), 10.96 (s, IH), 9.22 (s. IH), 8.33 (d, J=2.4 Hz, IH), 7.50 (s, IH), 7.42 (d, J=8.7 Hz, IH), 
7.10-7.03 (m, 2H). 6.77-6.74 (m, IH), 6.72-6.68 (m, IH), 6.61 (dd, J=8.1, 2.3 Hz), IH), 5.11 
(br s, 2H). Found: C, 69.41; H, 4.12; N, 10.73. C20HJ3N3O3 requires C, 69.96; H, 3.82; N, 
12.24. 

EXAMPLE 12 

■ 

The preparation of 4-(4-Aminophenvl)-9-hvdroxvpvrrolor3.4-c1carbazole-1.3f2H.6H)-dione 

(16) (I. Ar=4-aminophenvn 

The reaction of 9-hydroxy-4-iodopyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione prepared 
as in example 7 with 4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenylamine according 
to the procedure described in example 8 gave 4-(4-Aminophenyl)-9-hydroxypyrTolo[3,4- 
c]carbazole-l,3(2H,6H)-dione (16) (I, Ar=4-aminophenyl) in a 57 % yield; mp 256-258 "C . 
'H NMR 5 [(CD3)2SO] 1 1.60 (s, IH), 10.92 (s, IH), 9.19 (s, IH), 8.31 (d, J=2.3 Hz, IH), 
7.48 (s, IH), 7.39 (d, J=8.6 Hz, IH), 7.30 (d, J=8.4 Hz, 2H), 7.02 (dd, J=8.6, 2.3 Hz, IH), 
6.62 (d, J=8.4 Hz. 2H), 5.29 (br s, 2H). Found: C, 68.09; H, 4.34; N, 11.03. 
C20H13N3O3.I/2H2O requires C, 68.17; H, 4.00; N, 1 1.92. . 

EXAMPLE 13 

The preparation of 4-(2.6-Dimethvlphenvn-9-hvdroxvpvrrolof3.4-c1carbazole-1.3f2H.6HV 
dione (17) (I. Ar=2.6-dimethvlphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2,6-dimethylbenzeneboronic acid according to the procedure described 
in example 8 gave 4-(2,6-dimethylphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
dione (17) (I. An=2,6-dimethylphenyl) in a 62 % yield; mp 230-238 "C (dec). 'H NMR 5 
[(CD3)2SO] 11.72 (s, IH), 10.95 (s, IH), 9.25 (s, IH). 8.32 (d, J=2.3 Hz, IH), 7.44 (d, J=8.7 
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Hz, IH). 7.35 (s, IH). 7.20 (t. J=7.5 Hz. IH), 7.12 (d, J=7.5 Hz, 2H), 7.06 ((dd, J=8.7, 2.3 Hz, 
IH), 1.93 (s, 6H). EIMS found M*: 356.1159. C22H16N2O3 requires 356.1161. 

EXAMPLE 14 

The preparation of 4-f23-DichloroDhenvlV9-hvdro xvDvrrolor3,4-c1carbazole- 1 .3(2H.6HV 
dione (18) (I- Ar^23-dichlQrophenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-clcarbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2,3-dichlorobenzeneboronic acid according to the procedure described 
in example 8 gave 4-(2,3-dichlorophenyl)-9-hydroxypyrTolo[3,4-c]carbazole-l,3(2H,6H)- 
dione (18) (I, Ar=2,3-dichlorophenyl) in a yield 27 %; mp 233-235 ""C. NMR 6 
[(CD3)2SO] 11.87 (br, IH), 11.05 (br. IH), 9.29 (br, IH), 8.31 (d, J=2.5 Hz, IH), 7.74-7.70 
(m, IH), 7.55 (s, IH). 7.48-7.45 "(m, 3H), 7.09 (dd, J=i8.7, 2:5Hz, IH). Found: C, 59.19; H, 
3.04; N, 6.56. C20H10CI2N2O3.I/2H2O requires C, 59.13; H, 2.73; N, 6.89. 

EXAMPLE 15 

The preparation of 4-(2.6-DimethoxvphenvlV9-hvdroxvPvrrolor3,4-c1carbazole-1.3f2H.6H)- 
dione (19) (I. Ar=2,6>dimethoxvphenvl) 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l ,3(2H,6H)-dione, prepared 
as in example 7, with 2,6-dimethoxybenzeneboronic acid according to the procedure 
described in example 8 gave 4-(2,6-dimethoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (19) (I, Ar=2,6-dimethoxyphenyl) in a 43 % yield; mp 275-277 ""C (dec). 
^H NMR 5 [(CD3)2SO] 1 1.62 (br s, IH), 10.83 (br s, IH), 9.21 (br s, IH), 8.29 (d, J=2.4 Hz, 
IH), 7.42 (s, IH), 7.41 (d, J=8.4 Hz, IH), 7.35 (t, J=8.4 Hz, IH), 7.04 (dd, J=8.4, 2.4 Hz, 
IH), 6.75 (d, J=8.4 Hz, 2H), 3.63 (s, 6H). Found: C, 66.31; H, 4.50, N. 6.70. 
C22H16N2O5.I/2H2O requires C, 66.49; H, 4.31; N, 7.04. 

EXAMPLE 16 

The preparation of 9-Hvdroxv-4-f2-methoxvphenvl)pvrrolor3,4-c1carbazole-L3(2H>6H)- 
dione (20) (I- Ar^2-methoxvphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2-methoxybenzeneboronic acid according to the procedure described 
in example 8 gave 9-hydroxy-4-(2-methoxyphenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(20) (I, Ar=2-methoxyphenyl) in a 75 % yield, mp 216 ^C. 'H NMR 5 [(€03)280] 11.70 (s. 



wo 03/091255 



PCT/IB03/01417 



-56- 

IH). 10.90 (s, IH). 9.23 (s, IH), 8.31 (d. J=2.4 Hz. IH), 7.50 (s. IH), 7.43 (d, J=8.0 Hz. IH). 
7.43-7.38 (m. IH), 7.31 (dd, J=8.0, 2.4 Hz, IH). 7.1 1-7.01 (m, 3H), 3.68 (s. 3H). Found: C, 
69.21; H. 3.80; N, 7.58. C2iH,4N204.1/4H20 requires C, 69.51; H. 4.03; N, 7.72. 

EXAMPLE 17 

The preparation of 9-Hvdroxv-4-(4-hvdroxvTnethvlphenvnpviTolof3.4-c1carbazole- 
1.3r2H.6H)-dione (2\) (1. Ar=4-hvdroxvmethvlphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H.6H)-dione, prepared 
as in example 7, with 4-hydroxymethylben2eneboronic acid according to the procedure 
described in example 8 gave 9-hydroxy-4-(4-hydroxymethylphenyl)pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (21) (I, Ar=4-hydroxymethylphenyl) in a 34 % yield ; mp 266-271 "C. 'H 
NMR 6 [(CD3)2SO] 11.74 (br s, IH), 11.00 (br s, IH), 9.25 (br s, IH). 8.34 (d, J=2.4 Hz, 
IH), 7.56 (d. J=8.3 Hz, 2H). 7.56 (s, IH). 7.43 (d. J=8.7 Hz, IH), 7.40 (d, J=8.3 Hz, IH), 7.06 
(dd, J=8.7, 2.4 Hz. IH), 5.27 (t, J=5.7 Hz, IH), 4.59 (d. J=5.7 Hz. 2H). Found: C, 69.74; H, 
4.04; N, 7.57. C2iH,4N204.1/4H20 requires C, 69.51; H, 4.02; N. 7.72. 

EXAMPLE 18 

The preparation of 9-Hvdroxv-4-(2-trifluoromethvlphenvnpvrrolof3.4-c1carbazole- 
1 ■3r2H.6HVdione (22) (I. Ar=2-trifluoromethvlphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione. prepared 
as in example 7, with 2-trifluoromethylbenzeneboronic acid according to the procedure 
described in example 8 gave 9-Hydroxy-4-(2-trifluoromethylphenyl)pyrrolot3,4-c]carbazole- 
l,3(2H,6H)-dione (22) (I, Ar=2-trifluoromethylphenyl) in a 47 % yield, mp 210 °C (dec). 'H 
NMR 6 [(CD3)2SO] 11.81 (br s, IH), 1 1.01 (br s, IH), 9.30 (br s, IH), 8.31 (d, J=2.4 Hz, 
IH), 7.86 (br d. J=7.2 Hz. IH), 7.75-7.64 (m, 2H), 7.51 (s, IH), 7.49 (br d, J=7.6 Hz. IH), 
7.46 (d, J=8.7 Hz, IH), 7.09 (dd, J=8.7. 2.4 Hz. IH). EIMS found M*: 396.0721. 
C21H11F3N2O3 requires 396.0722. 

EXAMPLE 19 

The preparation of 9-Hvdroxv-4-(4-hvdroxv-3-methoxvphenvl)pvnolor3.4-c1carbazole- 
1 ,3(2H.6H)-dione (23) (I. Ar=4-hvdroxv-3-methoxvphenyl) 

The reaction of 9-hydroxy-4-iodopynrolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2-methoxy-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenol 
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according to the procedure described in example 8 gave 9-hydroxy-4-(4-hydroxy-3- 
methoxyphenyI)pyTrolo[3,4-clcarba20le-l,3(2H.6H)-dione (23) 0. Ar=4-hydroxy-3- 
methoxyphenyl) in a 58 % yield; mp 290-295 "C (dec). 'H NMR 6 [(0)3)280] 11. 67 (br s. 
IH), 10.97 (br s, IH). 9.22 (br s, IH), 9.15 (s. IH). 8.33 (d. J=2.4 Hz, IH). 7.57 (s, IH). 7.41 
(d, J=8.6 Hz, IH), 7.23 (d, J=2.0 Hz, IH), 7.04 (ra, 2H), 6.86 (d, J=8.1 Hz, IH), 3.82 (s, 3H). 
FABMS found [M+H]*: 375.0973. C21H15N2O5 requires 375.0981. 

EXAMPLE 20 

The preparation of 4-(2-Ethvlphenvl)-9-hvdroxvpvrrolof3.4-c1carbazole-l .3(2H.6H)-dione 
(50 n (I: Ar=2-ethviphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2-ethylbenzeneboronic acid according to the procedure described in 
example 8 gave4-(2-Ethylphenyl)-9-hydroxypyn-olo[3,4-c]carbazole-l,3(2H,6H)-dione 
(501) (I; Ar=2-ethylphenyl) in a 69 % yield; mp (MeOH/CH2Cl2/hexane) 273-275 "C. 'H 
NMR l(CD3)2SO] 6 11.73 (br s, IH), 10.95 (brs. IH), 9.25 (s, IH), 8.32 (d, J=2.4 Hz, IH), 7.44 
(s, IH). 7.44 (d. J=8.6 Hz, IH). 7.36 (td. J=7.2, 1.5 Hz, IH), 7.33 (dd, J=8.1, 2.2 Hz, IH), 7.25 
(td, J=7.0, 1.8 Hz, IH). 7.20 (dd, J=7.5, 1.2 Hz, IH), 7.07 (dd, J=8.7, 2.5 Hz, IH), 2.42 (m, 2H), 
0.96 (t, J=7.6 Hz. 3H). Found: C. 73.83; H. 4.46; N. 7.82. C22H16N2O3 requires C, 74.15; H, 
4.53; N, 7.86. 

EXAMPLE 21 

The preparation of 9-Hvdroxv-4-f2-(hvdroxvmethvl')phenvnpvrrolor3.4-c1carbazole- 
1.3f2H.6HVdione (503) H: Ar=2-(hvdroxvmethvnphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2-(hydr6xymethyl)benzeneboronic acid cyclic monoester according 
to the procedure described in example 8 gave 9-Hydroxy-4-[2- 
(hydroxymethyl)phenyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (503) (I; Ar=2- 
(hydroxymethyOphenyl) in a 57 % yield , mp (THF/CH2Cl2/hexane) 270-280 "C (dec). ^H 
NMR [(CD3)2SO] 6 11.76 (br s, IH), 10.96 (br s, IH), 9.25 (br s, IH), 8.32 (d, J=2.4 Hz, IH), 
7.57 (d, J=7.6 Hz, IH), 7.47 (s, IH), 7.44 (d, J=8.5 Hz. IH). 7.43 (td. J=7.6. 1.2 Hz, IH), 7.31 
(td. J=7.4, 0.9 Hz, IH). 7.23 (dd, J=7.5. 1.0 Hz, IH). 7.06 (dd. J=8.7. 2.5 Hz. IH). 5.00 (t. J=5.4 
Hz, IH), 4.33 (dd, J=13.6, 5.2 Hz, IH), 4.24 (dd, J=13.5, 5.3 Hz, IH). Found: C. 68.41; H. 4.29; 
N, 7.59. C21H14N2O4.I/2 H2O requires C, 68.66; H. 4.12; N. 7.63. 
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EXAMPLE 22 

The preparation of 4-(2-Ethoxvphenvl)-9-hvdroxvpviTolof 3.4-c1carbazole-l .3(2H.6IT)-dione 
(504) (I: Ar=2-ethoxvphenvn 

The reaction of 9-hydroxy-4-iodopyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2-ethoxybenzeneboronic acid according to the procedure described in 
example 8 gave 4-(2-ethoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(504) (I; Ar=2-ethoxyphenyl) in a 74 % yield ; mp (THF/CHiClj/hexane) 190-193 'C (dec). 
'H NMR [(CD3)2SO] 5 1 1.71 (br s, IH), 10.91 (br s, IH), 9.23 (s, IH), 8.31 (d. J=2.4 Hz. IH), 
7.51 (s, IH), 7.43 (d, J=8.7 Hz. IH), 7.38 (td, J=7.8, 1.7 Hz, IH). 7.33 (dd, J=7.5. 1.7 Hz. IH), 
7.07 (br d, J=6.7 Hz. IH), 7.05 (dd, J=8.7, 2.3 Hz, IH). 7.02 (dd, J=7.3, 6.6 Hz, IH), 3.97 (q, 
J=6.7 Hz, 2H), 1.11 (t, J=6.9 Hz, 3H). Found: C, 70.63; H, 4.74; N, 6.88. C22H16N2O4.I/4 THF 
requires C, 70.76; H, 4.65; N, 7.18. 

EXAMPLE 23 

The preparation of 9-Hvdroxv-4-(2-thienvDpvrrolof 3.4-c1carbazole- 1 .3 ('2H.6H)-dione (505) 
(I: Ar=2-thienvl) 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione prepared 
as in example 7 with 2-thiopheneboronic acid according to the procedure described in 
example 8 gave 9-hydroxy-4-(2-thienyl)pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (505) (I; 
Ar=2-thienyl) in a 69 % yield; mp (THF/CH2Cl2/hexane) 179-184 "C (dec). 'H NMR 
[(CD3)2SO] 5 11.75 (br s, IH), 1 1.11 (br s, IH). 9.26 (br s, IH). 8.34 (d, J=2.4 Hz, IH), 7.75 (s, 
IH), 7.73 (dd, J=3.6, 1.0 Hz, IH), 7.68 (dd, J=5.1, 1.3 Hz, IH), 7.43 (d, J=8.7 Hz, IH), 7.20 (dd, 
J=5.1, 3.6 Hz, IH). 7.07 (dd, J=8.7, 2.5 Hz, IH). Found: C, 62.38; H, 3.11; N, 7.74. 
C18H10N2O3S.3/4 H2O requires C, 62.15; H. 3.33; N, 8.05. 

EXAMPLE 24 

The preparation of 3-(9-Hvdroxv-l .3-dioxo-l ■2.3.6-te tTahvdropvrrolor3.4-c1carbazol-4- 
yl^benzaldehvde (507) (I: Ar=3-fonnvlphenvn 

The reaction of 9-hydroxy-4-iodopyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione, prepared as in 
example 7, with 3-formylbenzeneboronic acid according to the procedure described in 
example 8 gave 3-(9-Hydroxy-l,3-dioxo-l,2,3,6-tetrahydropyrrolo[3,4-c]carbazol-4- 
yObenzaldehyde (507) (I; Ar=3-formylphenyl) in a 69 % yield; mp (THF/CHaCb/pentane) 
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280-286 °C (dec). 'H NMR l(CD3)2SO] 6 11.82 (br s, IH), 1 1.07 (br s, IH). 10.1 1 (s, IH), 9.27 
(br s. IH), 8.35 (d, J=2.4 Hz, IH). 8.14 (t, J=1.4 Hz, IH). 7.97 (m, 2H), 7.70 (t, J=7.7 Hz, 2H), 
7.65 (s, IH), 7.46 (d, J=8.7 Hz, IH), 7.08 (dd, J=8.7, 2.5 Hz. IH). FABMS found [M+H]*: 
357.0857. C21H13N2O4 requires 357.0875. 

EXAMPLE 25 

The preparation of 9-Hvdroxv-4-f2-fniethvlsulfanvl)phenvl1pyiTolof3.4-c1carbazole- 
1.3f2H.6HVdione (508) (1: Ar=2-(niethvlsulfanvl^Dhenvn 

The reaction of 9-hydroxy-4-iodopyiToIo[3.4-c]carbazole-l,3(2H,6H)-dione, prepared 
as in example 7, with 2-(methylthio)benzeneboronic acid according to the procedure 
described in example 8 gave 9-hydroxy-4-[2-(methy]sulfanyl)phenyl]pyTTolo[3,4- 
c]carbazole-l,3(2H,6H)-dione (508) (I; Ar=2-(methylsulfanyl)phenyl) in a 72 % yield, mp 
(MeOH/CHaCb/hexane) 208-216 "C. 'H NMR [(€03)280] 5 1 1.76 (br s, IH), 10.95 (br s, IH), 
9.25 (br s, IH), 8.31 (d, J=2.5 Hz, IH), 7.47 (s. IH), 7.44 (d, J=8.6 Hz, IH), 7.43 (td, J=7.3, 2.2 
Hz, IH), 7.38 (br d, J=7.5 Hz, IH), 7.27 (dd, J=7.8, 2.2 Hz, IH), 7.24 (td, J=7.3, 1.3 Hz, IH), 
7.07 (dd, J=8.7, 2.5 Hz, IH), 2.32 (s, 3H). Found: C, 66.55; H, 3.88; N, 7.38. C21H14N2O3S.I/4 
H2O requires C, 66.57; H, 3.86; N, 7.39. 

EXAMPLE 26 

The preparation of 4-(9-Hvdroxv-l .3-dioxo- 1 .2.3.6-tetrahvdroDVTrolof 3.4-c1carbazol-4- 
vnbenzaldehvde (509) (I; Ar=4-fonnvlphenvn 

The reaction of 9-hydroxy-4-iodopynolo[3,4-c]carba2ole-l,3(2H,6H)-dione, prepared 
as in example 7, with 4-formylbenzeneboronic acid according to the procedure described in 
example 8 gave 4-(9-hydroxy-l, 3-dioxo- l,2,3,6-tetrahydropyTrolo[3.4-c]carbazol-4- 
yObenzaldehyde (509) (I; Ar=4-formylphenyl) in a 52 % yield; mp (THF/CH2Cl2/pentane) 
276-280 "C. 'H NMR [(CD3)2SO] 5 1 1 .84 (br s, IH), 1 1.07 (br s, IH), 10.1 1 (s, IH), 9.28 (br s, 
IH), 8.34 (d, J=2.3 Hz, IH), 8.00 (d, J=8.2 Hz, 2H), 7.85 (d, J=8.1 Hz, 2H). 7.65 (s, IH), 7.46 
(d, J=8.7 Hz, IH), 7.08 (dd, J=8.7, 2.4 Hz, IH). Found: C, 68.43; H, 4.16; N, 7.26. 
C2jHi2N204.3/4 H2O requires C, 68.20; H, 3.68; N, 7.57. FABMS found [M+H]*: 357.0841. 
C21H13N2O4 requires 357.0875. 
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EXAMPLE 27 

The preparation of 9-Hvdroxv-4-f2-(inethvlsulfin Yl)phenvnDViTolor3.4-c1carbazole- 
1.3r2H.6HVdione (510) (1: Ar=2-finethvlsulfinvl)phenvn 

A mixture of the 9-hydroxy-4-[2-(methylsulfanyl)phenyl]pyrrolo[3,4-c]carba2ole- 
l,3(2H,6H)-clione (508) (34.5 mg, 0.092 mmol), prepared according to example 25, and 2- 
phenylsulfonyl-3-phenyloxa2iridine (Davis reagent) (26.5 mg, 0.102 mmol) in THF (10 mL) 
was stirred at 20 °C for 2.5 h, then adsorbed directly onto silica gel and chromatographed. 
Elution with 0-3% MeOH/CH2Cl2 then 3-4% MeOH/CH2Cl2 gave (after crystallisation from 
THF/CH2Cl2/pentane) the 9-Hydroxy-4-[2-(methylsulfinyl)phenyl]pyrrolo[3,4-c]carba2ole- 
l,3(2H,6H)-dione (510) (I; Ar=2-(methylsulfmyl)phenyl) in a 86 % yield as a yellow solid; 
mp 321-323 °C. 'H NMR [(CD3)2S0]-6 11.86, 11.85 (2br s, IH), 11.09 (br s, IH), 9.30 (br s, 
IH). 8.32 (d. J=2.4 Hz, IH), 8.04, 7.97 (2d, J=7.6 Hz, IH), 7.74 (t, J=7.6 Hz, IH), 7.65, 7.62 (2t, 
J=7.4 Hz, IH), 7.62, 7.54 (2s, IH), 7.47 (d, J=9.1 Hz. IH), 7.44 (d, J=8.4 Hz. IH), 7.09 (dd, 
J=8.7, 2.5 Hz, IH), 2.43, 2.31 (2s, 3H). Found: C, 64.60; H, 3.88; N, 6.87. C21H14N2O4S requires 
C, 64.61; H, 3.61; N, 7.18. 

EXAMPLE 28 

The preparation of 9-Hvdroxv-4-(4-hvdroxvphenvnpvrrolor3.4-clcarbazole-1.3(2H.6H)- 
dione (24) fl. Ar=4-hvdroxvphenv]) 

The reaction of 9-hydroxy-4-(4-methoxyphenyl)pyrrolo[3,4-clcarbazole-l,3(2H,6H)- 
dione prepared as decribed in example 34 with BBra using the procedure described in 
example 80 of Scheme 2 gave 9-Hydroxy-4-(4-hydroxyphenyl)pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (24) (I, Ar=4-hydroxyphenyl) in a 92 % yield; mp 230 (dec). 'H NMR 
5 l(CD3)2SO] 11.67 (s, IH). 10.96 (s, IH). 9.59 (s, IH). 9.22 (s, IH), 8.32 (d, J=2.4 Hz, IH). 
7.51 (s. IH). 7.43 (d, J=8.7 Hz. IH). 7.41 (d. J=8.6 Hz. 2H). 7.04 (dd. J=8.7. 2.4 Hz. IH), 
6.84 (d. J=8.6 Hz. 2H). FABMS found [M+H]*: 345.0875. C20H13N2O4 requires 345.0875. 

EXAMPLE 29 

The preparation of 9-Hvdroxv-4-(3-hvdroxvphenvnpvrrolor3.4-c1carbazole-1.3(2H.6H)- 
dione (25) Ar=3-hvdroxvphenvn 

9-Hydroxy-4-(3-methoxyphenyl)pyrrolo[3.4-c]carbazole-l,3(2H,6H)-dione (prepared 
as decribed in example 35) was reacted with BBra using the procedure described in the 
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proceedure described in example 80 of Scheme 2 to give 9-hydroxy-4-(3- 
hydroxyphenyl)pyrrolo(3,4-c]carbazole-l,3(2H,6H)-dione (25) (I, Ar=3-hydroxyphenyl) in a 
yield of 88 %; mp 282-285 °C (dec), 'h NMR 5 [(€03)280) 1 1.73 (br s, IH), 1 1 .00 (br s. 
IH). 9.48 (br s, IH), 9.24 (s, IH), 8.34 (d, J=2.4 Hz. IH). 7.54 (s, IH), 7.43 (d, J=8.7 Hz, 
IH). 7.24 (dd. J=7.7, 7.7 Hz, IH), 7.05 (dd, J=8.7, 2.4 Hz, IH), 7.01-6.96 (m, 2H), 6.82 (dd, 
J=8.2, 2.1 Hz, IH). FABMS found [M+H]*: 345.0865. C20H13N2O4 requires 345.0875. 

EXAMPLE 30 

The preparation of 4-f2-Chloro-6-hvdroxYphenvn-9-hvdroxvpvrrolor3.4-c1carbazole- 
1.3(2H.6HVdione (26) (I. Ar=2-chloro-6-hvdroxvphenvn 

4-(2-Chloro-6-raethoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
dioneprepared as in example 33 was reacted with BBrs using the procedure described in 
example 80 of Scheme 2 to give 4-(2-ChIoro-6-hydroxyphenyl)-9-hydroxypyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione (26) (I, Ar=2-chloro-6-hydroxyphenyl) in a yield of 70 %; 
m.p. 228-235 °C. 'H NMR 5 [(CD3)2SO] 1 1.73 (s, IH), 10.94 (s. IH), 9.75 (br s. IH), 9.25 
(s, IH). 8.30 (d, J=2.4 Hz, IH), 7.45 (s, IH), 7.44 (d, J=8.7 Hz, IH), 7.23 (dd, J=8.1, 8.1 Hz, 
IH). 7.07 (dd, J=8.7, 2.4 Hz, IH), 6.99 (d, J=8.1 Hz, IH), 6.90 (d, J=8.1 Hz, IH). FABMS 
found [M+H]"": 381.0461, 379.0479. C2oH,2ClN204 requires 381.0456, 379.0486. 

Compounds described in examples 31-35 were prepared in an array manner by 
reaction of the iodide (8) prepared as described in Example 7 with the appropriate substituted 
arylboronic acid using the procedure described in Example 8. 

EXAMPLE 31 

The preparation of 4-f3-Chlorophenvl)-9-hvdroxvpvrrolof3.4-clcarbazole-1.3(2H.6H)-dione 
(I; Ar=3-chlorophenyl) (866) by reaction with 3-chlorobenzeneboronic acid. Found [M+H]*: 
363. 

EXAMPLE 32 

The preparation of 4-(4-Chlorophenvn-9-hvdroxvDvrrolof3.4-c1carbazole-1.3(2H.6H)-dione 
(1; Ar=4-chIorophenyl) (867) by reaction with 4-chlorobenzeneboronic acid. Found [M+H]*: 
363. 
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EXAMPLE 33 

The preparation of 4-f2-Chloro>6-methoxvphenvlV9-hvdroxvpvTTOlor3.4-c1carba2ole- 
1.3f2H.6HVdione (I; Ar=2-chloro-6-methoxyphenyl) (868) by reaction with 2-chloro-6- 
methcxybenzeneboronic acid. Found [M+H]*: 393. 

EXAMPLE 34 

The preparation of 9-Hvdroxv-4-f4-methoxvphenvl)pvrrolor3,4-c1carbazole-1.3f2//,6//)- 
dione (I; Ar=4-methoxyphenyl) (870) by reaction with 4-methoxybenzeneboronic acid. 
Found [M+H]": 359 

EXAMPLE 35 

The preparation of 9-Hvdroxv-4-(3'methoxvphenvnpvrrolor3.4'Clcarbazole-L3(2f/.6/f>- 
dione (I; Ar=4-niethoxyphenyl) by reaction with 4-methoxybenzeneboronic acid. Found 
[M+H]*: 359 

EXAMPLE 36 

The preparation of a series of compounds using multiple parallel synthetic techquires from 
9-hvdroxv-4-iodopvrrolof3,4>c1carbazole-L3(2H.6HD-dione prepared as in Example 7 

Combichem Procedure 1 

In a 8 ml screw cap vial was added a solution of 9-Hydroxy-4-iodo-6H-pyrrolo[3,4- 
c]carbazole-l,3-dione, (0.1 mmol) prepared as in example 7 in dioxane (1 ml), a solution of 
Reagent 1 (see table) (0.1 mmol) in 1:1 dioxane/2.5 M K2CO3 (1 ml) and 
[l,rBis(diphenylphosphino)ferTOcene]-dichloropalladium(II) complex with dichloromethane 
(0.003 g, 0.0037 mmol). The vial was capped and the reaction mixture was shaken for 4 
hours at 90 °C. After cooling to room temperature, the solution was was removed under 
vacuum. Purification was carried out via reverse-phase HPLC (3% n-propanol in acetonitrile 
and 3% n-propanol in water as the eluent; C-18 column). The products were characterised by 
mass spectral analysis ( See Table 1). 

Combichem Procedure 2 

In a 8 ml screw cap vial was added a solution of 9-Hydroxy-4-iodo-6H-pyrroloI3,4- 
c]carbazole-l,3-dione, (0.1 mmol) prepared as in example 7 in anhydrous toluene (1 ml), a 
solution of Reagent 1 (see table) in 1:1 anhydrous toluene/dimethylformamide (1 ml) and a 
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solution of 0.05 M palladium(II) diacetate plus 0.2 M o-dicyclohexylphosphinobiphenyl in 
anhydrous toluene (20 jil), and 40 mg of K3P04-2H20 under Na- The vial was capped and the 
reaction mixture was shaken for 20 hours at lOOT. After cooling to room temperature, the 
solution was was removed under vacuum. Purification was carried out via reverse-phase 
HPLC (3% n-propanol in acetonitrile and 3% n-propanol in water as die eluent; C-18 



column). The products were characterised by mass spectral analysis ( See Table 1). 



Procedure 


Reagent 1 


Product 


Analytical 
Data 


iviS-APCI 
[M+H]* 


uoniDicncni 
procedure 1 


boronic acid 


cjcarbazole- 1 ,3-dione 


371.2 


Combichem 
procedure 1 


4-Fluorophenyl 
boronic acid 


4-(4-Huorophenyl)-9-hydroxy-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione 


347.2 


L^omDicneni 
procedure 1 


3,4-Methylene 
dioxybenzene 
boronic acid 


4-^1 l-'Rpn7nrfiovnl-S-vl-Q-hvHroxv-6H- 

pyrrolo[3,4-c]carbazole-l ,3-dione 


373.2 


Combichem 
procedure 1 


2-Naphthalene 
moronic acid 


9-Hydroxy-4-naphthalen-2-yl-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione 


379 2 


Combichem 
procedure 1 


4-Methylthio 

piiciiyi uujviiiic 

acid 


9-Hydroxy-4-(4-methylsulfanylphenyl)-6H- 
pynolo[3,4-c]carbazole- 1 ,3-dione 


375 2 


Combichem 
procedure 1 


4' biphenylboronic 
acid 


4-BiphenyI-4-yl-9-hydroxy-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione 


405.2 


Combichem 
procedure 1 


3-(trifluoro 
methoxy) benzene 
boronic acid 


9-Hydroxy-4-(3-trifluoromethoxy-phenyl)-6H- 
pyrro]o[3,4-c]carbazole-l ,3-dione 


413.2 


Combichem 
procedure 1 


3-Methoxyphenyl 
boronic acid 


9-Hydroxy-4-(3-methoxyphenyl)-6H- 
pyiTolo[3,4-c]carbazole- 1 ,3-dione 


359.2 
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Combichem 
procedure 1 


3-Cyanophenyl 
boronic acid 


3-(9-Hydroxy-l ,3-dioxo-l »2,3,6-tetrahydro- 
py rro lO I J ,H-c jcaroazoi -*»-y J j - oenzon I in ic 


354.2 


Combichem 
procedure 1 


2,5-dichlorophenyl 
boronic acid 


4-(2,5-Dichlorophenyl)-9-hydroxy-6H- 
pyrrolo[3,4-clcarbazole-l ,3-dione 


398.2 


Combichem 
procedure 1 


4-trifluoromethoxy 
phenyl boronic 
acid 


9-Hydroxy-4-(4-trifluoromethoxy-phenyl)-6H- 
pyrrolo [3 ,4-clcarba2ole- 1 ,3-d ione 


413.2 


• 

Combichem 
proceoure i 


3-Hydroxymethyl 
phenyl boronic 
acid 


9-Hydroxy-4-(3-hydroxymelhylphenyl)-6H- 


359.2 


Combichem 
procedure 1 


Furan-3- boronic 
acid 


4-Furan-2-yl-9-hydroxy-6H-pynolo[3.4- 
c]carbazole-l ,3-dione 


319.2 


Combichem 
procedure 1 


Pyridine-3-boronic 
acid 


9-Hydroxy-4-pyridin-3-yl-6H-pyrrolo[3,4- 
c:]carbazole-l ,3^ione 


330.2 


Combichem 
procedure i 


2,4-dimethoxy 
pyrimidin-5- 
boronic acid 


4-(2,4-Dimethoxy-pyrimidin-5-yl)-9-hydroxy- 


391.2 


Combichem 
procedure 1 


4-Cyanophenyl 
boronic acid 


4-(9-Hydroxy- 1 ,3-clioxo- 1 ,2 ,3 ,6-tetrahydro- 
pyrrolo[3,4-c]carbazol-4-yl)-benzonitrile 


354.2 


Combichem 
procedure 1 


4-(trifluoromethyl) 
phenyl boronic 
acid 


9-Hydroxy-4-(4-trifluoromethylphenyl)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione 


397.2 


Combichem 
procedure 1 


3-(trifluoromethyl) 
phenyl boronic 
acid 


9-Hydroxy-4-(3-trifluoromethylphenyl)-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione 


397.2 


Combichem 
procedure 1 


4-(methylsulfonyl) 
phenyl boronic 


9-Hydroxy-4-(4-methanesulfonylphenyl)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione 


407.2 


Combichem 
procedure 1 


• 

3-acetamidophenyl 
boronic acid 


N-[3-(9-Hydroxy-l ,3-dioxo-l ,2,3.6-tetrahydro- 
pyrrolo(3,4-c]carbazol-4-yl)-phenyl]acetamide 


386.2 
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Combichem 

jroCCQUFC z 


4-dimethylamino 
)henyl boronic 
acid 


4-(4-Dimethylaminophenyl)-9-hydroxy-6H- 
Dvrrolof3 4-c1carbazole-l .3'dione 


372.2 


Combichem 
procedure 2 


3-acetylphenyl 
K)ronic acid 


4-(3-Acetylphenyl)-9-hydroxy-6H- 
pyrroi0[Jt4-cjcarDazoie-i ,j*aione 


371.2 


Comoi^hem 
procedure 2 


3-hydroxyphenyl 
boronic acid 


9-Hydroxy-4-(3-hydroxyphenyl)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione 


345.2 


Combichem 
procedure 2 


3-methylbenzene 
boronic acid 


9-Hydroxy-4-m-tolyl-6H-pyrroloI3,4- 
cjcarbazole-l ,3-dione 


343.2 


Combichem 
procedure 2 


O'tolylboronic acid 


9-Hydroxy-4-o-iolyl-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione 


343.2 


Combichem 
proceuure ^ 


rrans-2- 
phenylvinyl 
boronic acid 


9-Hydroxy-4-((E)-styryl)-6H-pyrrolo[3,4- 
c1carbd2o1e-l 3-dione 


355.2 


Combichem 
procedure 2 


2-formylphenyl 
boronic acid 


2-(9-Hydroxy-l ,3-dioxo-l ,2,3,6-tetrahydro- 
pyrrolo[3,4-c]carbazol-4-yl)-benzaldehyde 


357.2 


Combichem 
procedure 2 


2.5- 

dimethylphenyl 
boronic acid 


4-(2,5-Dimethylphenyl)-9-hydroxy-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione 


357.2 


Combichem 
nrocedure 2 


4-Methylsulfanyl 

benzeneboronic 

acid 


9-Hydroxy-4-{2-methylsulfanylphenyl)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione 


375.2 


Combichem 
procedure 2 


^-Methylbenzene 
boronic acid 


9-Hydroxy-4-p-tolyl-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione 


343.2 
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l|!e 
Ar 



1. NBS 

2. PPha 



METHOD 10a 



r 

Ar 



PPh3Br 



1. HBr/HOAc 

2. PPhg 

METHOD 10b 



OH 



SCHEME 2 



Scheme 2 Procedures 

Representative Procedure for Method 2 of Scheme 2 
EXAMPLE 37 

The preparation of 2-r2-(2-Chlorophenvnethenvl1-5-methoxv-lH-indole (II: Ar=2- 
chlorophenvl) (27) 

Lithium diisopropyl amide (34.4 mL of a 1.5 N solution, 0.052 mol) was added 
dropwise under nitrogen to a suspension of benzyl (triphenyl)phosphonium chloride (20.17 g, 
0.048 mol) in dry THF (200 mL) and the solution was stirred at room temperature for 15 min, 
A solution of the 5-methoxy-lH-indole-2-carbaldehyde (1) (6.99 g, 0.040 mol) in THF (30 
mL) was added and stirring was continued at room temperature for 15 min and then the 
reaction mixture was heated at reflux for 6 h. The cooled solution was diluted with water, 
extracted with EtOAc and the organic phase was dried, the drying agent was removed and the 
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solution was concentrated to dryness to give an oil which was adsorbed onto silica and 
chromatographed on silica. Elution with ethyl acetate/petroleum ether (1:1) gave 2-[2-(2- 
Chlorophenyl)ethenyl]-5-methoxy-lH-indole (27) as a mixture of E/Z isomers in a yield of 
9.76 g, 87%. Crystallisation of a small samplefrom methanol afforded pure E-isomer, mp 
ISS-IST^'C NMR 5 (CDCb) 1 1.39 (s, IH), 7.86 (dd, J=7.8. 1.5 Hz, IH), 7.49 (dd. J=8.0, 
1.2 Hz, IH), 7.43 (d. J=16.4 Hz, IH), 7.37 (m, IH), 7.31-7.23 (m. 3H), 7.01 (d, J=2.4 Hz, 
IH), 6.77 (dd, J=8.7, 2.4 Hz, IH), 6.56 (s, IH), 3.75 (s, 3H). Found: C, 72.01; H, 5.03; N, 
4.98. C17H14CINO requires C, 71.96; H, 4.79; N, 4.94. 

Representative Procedure for Method 3 of Scheme 2 

EXAMPLE 38 

The preparation of l-(3'Utert-ButvKdimethvnsilvnoxv)propvlV2'f2-f2-chlorophenvn 
ethenvn-5-methoxv4H-indole (HI: Ar=2-chlorophenvK R^^=CH7CH?CH?OSiMe2t-Bu) (28) 

Sodium hydride (1.05 g of a 50% dispersion in mineral oil, 0.022 mol) was added to a 
solution of the 2-[2-(2-Chlorophenyl)ethenyl]-5-methoxy-lH-indole prepared according to 
example 37 (4.13 g, 0.014 mol) in DMF (30 mL) and the solution was stirred at room 
temperature for 5 min. 3-Bromopropyl tert-butyl(dimethyl)silyl ether (4.04 g, 0.016 mol) was 
added and stirring was continued for 2 h. The solution was diluted with water, extracted with 
EtOAc which was washed well with brine and the organic phase was dried, the drying agent 
was removed and the solution was concentrated to dryness to give l-(3-{ [tert- 
Butyl(dimethyl)silyl]oxy}propyl)-2-[2-(2-chlorophenyl)ethenyl]-5-methoxy-lH-indole.(28) 
as an oily solid (4.98 g) (as a mixture of E/Z isomers) which was used without further 
purification. 

EXAMPLE 39 

The preparation of 6-(3-{ftert'ButvKdimethvl)silvlloxv)propvn-4-f2-chlorophenvl)-9- 
methoxvpvrrolof 3.4>c1carbazole-l .3f2H.6H)-dione (V: Ar=2-chlorophenvK 
R'^=CHoCH9CH20SiMe2t-Bu) (29) 

l-(3-{[tert-Butyl(dimethyl)silyl]oxy}propyl)-2-[2-(2-chlorophenyl)ethenyl]-5- 
methoxy-lH-indole prepared according to example 38 was reacted with maleimide 
according to the procedure described in example 68 except that the reaction time was 16 h. 
The resultant product was reacted with Mn02 according to the procedure described in 
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example 81 except that the reaction time was 8 h. Following chromatography on silica the 
product was triturated with diethyl ether to give 6-(3-{[tert-Butyl(dimethyl)silyl]oxy}propyl)- 
4-(2-chlorophenyl)-9-methoxypyTTolo[3,4-c]carba2ole-l,3(2H,6H)-dione (29) in a 4.87 g, 61 
% yield, as a yellow solid; mp 199-201 *C. 'H NMR 8 [(CDshSO 11.12 (br, IH), 8.52 (d, 
J=2.6 Hz. IH), 7.75 (s, IH), 7.66 (d, J=8.9 Hz, IH), 7.57 (dd, J=8.3 Hz, IH), 7.5-7.4 (m. 3H), 
7.30 (dd. J=8.9, 2.6 Hz. IH), 4.53 (t, J=6.4 Hz, 2H), 3.90 (s, 3H), 3.55 (t, J=5.8 Hz, 2H), 1.94 
(m, 2H), 0.77 (s, 9H), -0.06 (s, 3H). Found: C, 65.72; H, 6.09; N, 5.19. C3oH32ClSiN204 
requires C, 65.74; H, 5.88; N, 5.11. 

EXAMPLE 40 

The preparation of 4-(2-Chlorophenvl)-6-f3-hvdroxvpropvl)-9-methoxvpvrrolof3.4- 
c1carbazole-1.3(2H.6HVdione fV: Ar=2-chlorophenvl. R'°=CH2CH;CH20H> (31) 

3N HCl (50 mL) was added to a solution of 6-(3-{ [tert-Butyl(dimethyl) 
silyl]oxy}propyl)-4-(2-chlorophenyl)-9-methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(4.87 g, 8.85 mmol) prepared according to example 39 in 1:1 THF/methanol (200 mL). After 
stirring at room temperature for 2 h most of the solvents were removed in vacuo, the residue 
was extracted with ethyl acetate, washed well with water and the organic portion was 
concentrated to a volume of 60 mL. Petroleum ether was added to precipitate the product, 
which was filtered off and triturated several times with diethyl ether. The solid was 
crystallised from THF/petroleum ether and gave 4-(2-Chlorophenyl)-6-(3-hydroxypropyl)-9- 
methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (V; Ar=2-chlorophenyl, 
r"*=CH2CH2CH20H) (31)in a 3.77 g, 88 % yield as a yellow powder; mp 228-230 °C. 'H 

NMR 6 [(CD3)2SO] 11.12 (br s, IH), 8.52 (d, J=2.5 Hz, IH), 7.80 (s, IH), 7.70 (d, J=8.9 Hz, 
IH), 7.58 (dd, J=8.1, 2 2 Hz, IH), 7.53-7.42 (m, 3H), 7.31 (dd, J=8.9, 2.5 Hz, IH), 4.63 (br, 
IH), 4.53 (t, J=6.9 Hz, 2H), 3.91 (s, 3H), 3.40 (m, 2H), 1.91 (m, 2H). Found: C, 66.00; H, 
4.23; N, 6.55. C24H19CIN2O4 requires C, 66.29; H, 4.40; N, 6.44. 

FJCAMPLE 41 

The preparation of 2-12-r2-(2-Chlorophenvl)ethenvl1-5-methoxv-lH-indol-l-vnethanol (III; 
Ar=2-chlorophenvl. R'°=CH2CH20H) (44) 

Alkylation of 2-[2-(2-Chlorophenyl)ethenyl]-5-methoxy-lH-indole (27) prepared 
according to example 37 with 2-bromoethyl tetrahydro-2H-pyran-2-yl ether using the 
procedure described in example 38 followed by reaction of the crude product with 2N HCl in 
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methanol gave 2-{2-[2-(2-ChloTophenyl)ethenyl]-5-methoxy-lH-indol-l-yl)eihanol (Illr 
Ar=2-chlorophenyl, R'°=CH2CH20H) (44) in a yield of 86 % as a mixture of E/Z isomers, 
which was used without further purification. 

EXAMPLE 42 

The preparation of 4>(2-Chlorophenvn-6-f2-hvdroxvethvlV9-methoxv-4.5.6,10c- 
tetrahvdropvrrolof 3.4-ckarbazole- 1 ,3f2H.3aHVdione (IV; Ar=2>chlorophenvK 
R^^=CH.CH90H) (45) 

Reaction of 2-{2-[2-(2-Chlorophenyl)ethenyl]-5-methoxy-lH-indol-l-yl)ethanol (HI; 
Ap=2-chlorophenyl, r'°=CH2CH20H) (44) prepared according to example 41 with maleimide 
according to the procedure described in example 68 gave 4-(2-ChlorophenyI)-6-(2- 
hydroxyethy l)-9-methoxy-4,5 ,6, 10c-tetrahydropyrrolo[3,4-clcarbazole- 1 ,3(2H,3aH)-dione 
(IV; Ar=2-chlorophenyl, R^^=CH2CH20H) (45) in a 79% yield as an oily solid, which was 
used without further purification. 

EXAMPLE 43 

The preparation of 4-(2-Clilorophehvn-6-(2-hvdroxvethvl)-9-methoxvDYiToIof3.4- 
c1carbazole-1.3f2H.6Hl-dione fV: Ar^2-chlorophenvl. R'°= CHyCH^OK) (46) 

4-(2-Chlorophenyl)-6-(2-hy(iroxyethyl)-9-methoxy-4,5,6,10c-tetrahydropynolo[3,4- 
c]carbazole-l,3(2H,3aH)-dione (IV; Ar=2-chlorophenyl, R'°=CH2CH20H) (45) prepared 
according to example 42 was reacted with Mn02 using the procedure described in example 
79 except that the reaction time was 18 h gave 4-(2-Chlorophenyl)-6-(2-hydroxyethyl)-9- 
methoxypyrroIo[3,4-c]carbazole-l,3(2H,6H)-dione (V; Ar=2-chlorophenyl, R'**= 
CH2CH2OH) (461in a 72 % yield as a yellow powder, mp 255-257 "C. 'H NMR 5 
[(CDshSO] 1 1.10 (br s, IH), 8.52 (d, J=2.6 Hz, IH), 7.80 (s, IH), 7.71 (d, J=9.0 Hz, IH), 
7.59-7.56 (m, IH), 7.52-7.43 (m, 4H), 7.29 (dd, J=9.0, 2.2.6 Hz, IH), 4.84 (t, J=5.0 Hz, IH), 
4.53 (t, J=5.2 Hz, 2H), 3.90 (s, 3H), 3.77 (m, 2H). Found: C, 65.50; H, 4.07; N, 6.59. 
C23H17CIN2O4 requires C, 65.64; H, 4.07; N, 6.66. 
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EXAMPLE 44 

The preparation of 4-(2'ChlorophenvlV6-f2-hvdroxvethvn-9-hvdroxvpvrrolor3.4- 
c1carbazole-L3(2H,6m-dioiie fVI: Ar=2-chlorophenvK R'^= CH9CH9OH) (47) 

The reaction of 4-(2-Chlorophenyl)-6-(2-hydroxyethyl)-9-methoxypyrrolo[3,4- 
c]carbazole-l,3(2H.6H)-dione (V; Ar=2-chlorophenyK R^^= CH2CH2OH) (46) prepared 
according to example 43 with BBra using the procedure described in example 80 gave the 4- 
(2-Chlorophenyl)-6-(2-hydroxyethyl)-9-hydroxypynolo[3,4-c]carba2ole-l,3(2H,6H)-dione 
(VI; Ar=2-chlorophenyl, R^^= CH2CH2OH) (47) in a yield of 87 % as a yellow/orange 
powder; mp 265 °C (dec). NMR 5 [(CD3)2SO] 1 1.04 (br s, IH), 9.33 (br s, IH), 8.38 (d, 
J=2.4 Hz. IH), 7.75 (s, IH), 7.60-7.56 (m, 2H), 7.52-7.43 (m, 4H), 7.12 (dd, J=8.8, 2.4 Hz, 
IH), 4.83 (t. J=5.5 Hz, IH), 4.49 (t, J=5.2 Hz, 2H), 3.77 (dt, J=5.5, 5.2 Hz, 2H). Found: C, 
63.41; H, 4.11; N, 6.32. C22H15CIN2O4.I/2H2O requires C, 63.54; H, 3.87; N, 6.73. 

EXAMPLE 45 

The preparation of 5-Methoxv-2-f2-f2-methoxv-5-nitrophenvl)ethenvn-lH-indole (11: Ar=2- 
methoxV"5-nitrophenvn (35) 

Reaction of 5-methoxy-lH-indole-2-carbaldehyde (1) with 2-methoxy-5- 
njtrobenzyltriphenylphosphonium chloride using the procedure described in example 37 gave 5- 
methoxy-2-[2-(2-methoxy-5-nitropheny l)ethenyl]- 1 H-indole (H; Ar=2-methoxy-5-nitrophenyl) 
(35) in a 76% yield as an orange solid (a mixture of E/Z isomers) which was used without further 
purification. 

EXAMPLE 46 

The preparation of 5-Methoxv-2-f2-(3,5-dinitrophenvnethenvl1-l H-indole (11; Ar=:3.5- 

dinitrophenvl) (40) 

Reaction of 5-methoxy-lH-indole-2-carbaldehyde(l) with 3,5- 
dinitrobenzyltriphenylphosphonium bromide using the procedure described in example 37 
gave 5-Methoxy-2-[2-(3,5-dinitrophenyl)etheny]]-lH-indole (II; Ar=3,5-dinitrophenyl) (40) 
in a 26% yield as an orange solid (a mixture of E/Z isomers) which was used without further 
purification. 
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EXAMPLE 47 

The preparation of 4-(3.5-DinitrophenvlV9'methoxv.4.5A10c-tetrahvdropvrrolof3.4« 

c1carbazole-L3f2H3aHVdione (JW: Ar^3,5-dinitroDhenvl, R^^=H1 (41) 

The reaction of 5-Methoxy-2.[2-(3,5-dinitrophenyI)ethenyl]-lH-indole (II; Ar=3,5- 
dinitrophenyl) (40) prepared as described in example 46 with maleimide using the procedure 
described in example 69gave 4.(3,5''Dinitrophenyl)-9-methoxy.4,5,6,10c- 
tetrahydropyrTolo[3,4-c]carbazole-l,3(2H,3aH)-dione (IV; Ar=3,5-dinitrophenyl, R^°=H) 
(41) in a 89% yield as a glassy solid which was used without further purification. 

EXAMPLE 48 

The preparation of 4>f3.5'Dinitrophenvn-9-methoxvpvrrolor3,4-c1carbazole-L3(2H.6HV 
dione fV: Ar=3,5-dinitrophenvK R^^=H) (42) 

The reaction of 4-(3,5-Dinitrophenyl)-9.methoxy.4,5,6,10c-tetrahydropyrrolo[3,4- 
c]carbazole-l,3(2H,3aH)-dione (IV; Ar=3,5-dinitrophenyl, R=H) (41) prepared as described 
in example 47 with DDQ according to the procedure described in example 70 gave 4-(3,5- 
dinitrophenyl)-9-methoxypyrrolo(3,4-c]carbazole-l ,3(2H,6H)-dione (V; Ar=3,5- 
dinitrophenyl, R^°=H) (42) in a 42% yield as a reddish solid which was used without further 
purification. 

EXAMPLE 49 

The preparation of 4-(3.5-Dinitrophenvl)-9-hvdroxvpvrrolo[3,4-c1carbazole-L3(2H,6H)- 
dione (V: Ar=3.5-dinitrophenvK R^^=H) (43) 

The reaction of 4-(3,5-dinitrophenyl)-9-methoxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
dione (V; Ar=3,5.dinitrophenyl, R*°=H) (42) prepared as described in example 48 with 
pyridinium hydrochloride according to the proceedure described in example 81 gave 4-(3,5- 
DinitrophenyI)-9-hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (V; Ar=3,5- 
dinitrophenyl, R^^=H) (43) in a 57% yield as an orange powder, mp >330 ^C. NMR 5 
[(CD3)2SO] 11.94 (br s, IH), 11.18 (br s. IH), 9.32 (br s, IH), 8.91 (s, 3H). 8.35 (d, J=2.3 Hz, 
IH), 7.83 (s, IH), 7.49 (d, J=8.7 Hz, IH), 7.11 (dd, J=8.7, 2.3 Hz. IH). 
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EXAMPLE 50 

The preparation of 5-Methoxv-2-r2-f2-methoxvDhenvnethenvl1 -lH-indole 01: Ar=2> 
methoxvphenvl) (97) 

The reaction of 5-methoxy-lH-indole-2-carbaldehyde (1) with 2- 
methoxybenzyltriphenylphosphonium chloride using the procedure described in example 37 
gave 5-methoxy-2-[2-(2-inethoxyphenyl)ethenyl]-lH-indole (H; Ar=2-methoxyphenyI) (97) 
in a 98 % yield as a yellow solid (a mixture of E/Z isomers) which was used without further 
purification. 

EXAMPLE 51 

The preparation of l>(3-{rtert-ButvUdimethvl)silvnoxY)propvl)'5-methoxv-2-f2-(2- 
methQxvphenvnethenvlMHMndole (Ul: Ar=2-methoxvphenvL R^^^CH.CH^CH^OSiMe^t^ 
Bu) (98) 

Reaction of 5-Methoxy-2-[2-(2-methoxyphenyl)ethenyl]-lH-indole (H; Ar=2- 
methoxyphenyl) (97) prepared as in example 50 with 3-bromopropyl tert- 
butyl(dimethyl)silyl ether using the procedure described in example 38 gave l-(3-{[tert- 
Butyl(dimethyl)silyl]oxy}propyl)-5-methoxy-2-[2-(2-methoxyphenyl)ethenyl]-lH-indole 
(ffl; Ar=2-methoxyphenyl, R^^=CH2CH2CH20SiMe2t-Bu) (98) in a 97% yield which was 
used without further purification. 

EXAMPLE 52 

The preparation of 6-(3-( rtert-Butvl(dimethvl)silvnoxv)propvl)'9-methoxv-4-(2- 
methoxvphenvl)-4,5,6. 1 0c-tetrahvdropvrrolo[3.4-c1carbazole-L3(2H3aH)«dione (IV; Ar=:2- 
methoxvphenvl: R^^=CH^CHoCH20SiMeot-Bu) (99) 

The reaction of l-(3-{[tert-Butyl(dimethyl)silyl]oxy}propyl)-5-methoxy-2-[2-(2- 
methoxyphenyl)ethenyl]-lH-indole (UI; Ar=2-methoxyphenyl, R^°=CH2CH2CH20SiMe2t- 
Bu) (98) prepared as described in example 51 with maleimide using the procedure described 
in example 68 gave 6-(3-{[tert-Butyl(dimethyl)silyl]oxy }propyl)-9-methoxy-4-(2- 
methoxyphenyl)-4,5,6,10c-tetrahydropyrrolo[3,4-c]carbazoIe-l,3(2H,3aH)-dione (IV; Ar=2- 
methoxyphenyl; R*°=CH2CH2CH20SiMe2t-Bu) (99 ) in a 89% yield as a tan powder, which 
was used without further purification. 
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EXAMPLE 53 

The preparation of 6-G-Hvdroxvpropvl)-9-iiiethoxv-4-(2-niethoxvphenvnpvrTolor3.4- 
c1carbazole-1.3r2H.6HVdione (V: Ar=2-Tnethoxvphenvl. R'°=CH,CH,CH70H^ (100). 

The reaction of 6-(3 - { [tert-Butyl(dimethyI)siIyl] oxy } propyl)-9-inethoxy-4-(2- 
niethoxyphenyl)-4,5,6,10c-tetrahydropyrrolo[3,4-c]carbazole-l,3(2H,3aH)-dione (FV; Ar=2- 
methoxyphenyl; R'°=CH2CH2CH20SiMe2t-Bu) prepared as described in example 52 with 
DDQ using the procedure described in example 70 followed reaction with 2N HCl in 
THF/methanolgave6-(3-Hydroxypropyl)-9-methoxy-4-(2-methoxyphenyl)pyn:olo[3,4- 
c]caiba2ole-l,3(2H,6H)-dione (V; Ar=2-methoxyphenyl, R'°=CH2CH2CH20H) (100) in a 
72% yield as an orange powder; mp 223-225 "C. 'H NMR 8 [((3)3)280] 10.99 (br s, IH), 
8.53 (d, 2.6 Hz, IH), 7.74 (s, IH), 7.67 (d, J=8.9 Hz, IH), 7.45-7.40 (m, IH), 7.36 (dd, J=7.4, 
1.7 Hz, IH), 7.29 (dd, J=8.9, 2.7 Hz, IH). 7.1 1 (d, J=8.1 Hz, IH), 7.06 (dd, J=7.2, 7.2 Hz, 
IH), 4.63 (t, J=4.8 Hz, IH), 4.52 (t, J=6.9 Hz, 2H), 3.90 (s, 3H), 3.69 (s, 3H), 3.40 (m, 2H), 
1.91 (m, 2H). Found: C, 69.55; H, 5.31; N, 6.30. C25H22N2O5 requires C69.76; H, 5.15; N, 
6.51. 

EXAMPLE 54 

The preparation of 9-Hvdroxv-4-(2-hvdroxvphenvl)-6-(3-hvdroxvpropvl)pvrrolof3.4- 
clcarba2ole-1.3f2H.6m-dione (VI: Ar=2-hvdroxvphenvl. R'°=CH7CH7CHyOH> f 101). 

The reaction of 6-(3-HydroxypropyJ)-9-methoxy-4-(2-methoxyphenyl)pynolo[3,4- 
c]carbazole-l,3(2H,6H)-dione (V; Ar=2-methoxyphenyl, R"'=CH2CH2CH20H) (100) 
prepared as described in example 53 with BBrs using the procedure described in example 80 
gave 9-Hydroxy-4-(2-hydroxyphenyl)-6-(3-hydroxypropyl)pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (VI; Ar=2-hydroxyphenyI, R'°=CH2CH2CH20H) (101) in an 82% yield as 
an orange powder, mp 306-309 °C. 'H NMR 5 [(CD3)2SO] 10.90 (br, IH), 9.40 (br, IH), 8.38 
(d, J=2.4 Hz, IH), 7.67 (s, IH), 7.56 (d, J=8.8 Hz, IH), 7.30-7.23 (m, 2H), 7.13 (dd, J=8.8, 
2.4 Hz, IH), 6.94-6.88 (m, 2H), 4.78 (br, 2H), 4.47 (t, J=6.8 Hz, 2H), 3.41 (t, J=6.0 Hz, 2H), 
1.91 (m, 2H). Found: C, 66.85; H, 4.61; N, 6.63. C23H18N2O5. 1/2H2O requires C, 67.14; H, 
4.65; N, 6.80. 
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EXAMPLE 55 

The preparation of 2-r2-f2-Chloro-6-methoxvphenYnethenvn-5-Tnethoxv-lH-indole (II: 
Ar=2-chloro-6-inethoxvphenvn (102) 

The reaction of 5-fnethoxy-lH-indole-2-carbaldehyde (1) with 2-chloro-6- 
methoxybenzyltriphenylphosphonium bromide using the procedure described in example 37 
gave 2-[2-(2-Chloro-6-methoxyphenyl)ethenyl]-5-methoxy-lH-indole (II; Ar=2-chIoro-6- 
methoxyphenyl) (102) in a 92% yield as a yellow solid (a mixture of E/Z isomers) which was 
used without further purification. 

EXAMPLE 56 

The preparation of l>(3-{rtert-ButYKdimethvnsilvnoxv)propvl)-2-r2-(2-chloro-6- 
methoxvphenvnethenvl1-5-methoxV'l H-indole (III: Ar=2-chloro-6-methoxvphenvL 
R^Q=CH?CHoCHoOSiMeot>Bu) (103) 

The reaction of 2-[2-(2-Chloro-6-methoxyphenyl)ethenyI]-5-methoxy-lH-indole (II; Ar=2- 
chloro-6-methoxyphenyl) (102) prepared as described in example 55 with 3-bromopropyl 
tert-butyl(dimethyl)silyl ether using the procedure described in example 38 gave l-(3-{[tert- 
Butyl(dimethyl)silyl]oxy}propyl)-2-[2-(2-chloro-6-methoxyphenyl)ethenyl]-5-methoxy-lH- 
indole (ffl; Ar=2-chloro-6-methoxyphenyl, R^°=CH2CH2CH20SiMe2t-Bu) (103) in a 91 % 
yield which was used without further purification. 

EXAMPLE 57 

The preparation of 6-(3W ftert-Butvl(dimethvl)silvlloxv]propvl)-4-(2-chloro-6' 
methoxvphenvl)-9-methoxv-4.5.6. 1 0c«tetrahvdropvrrolor3.4'Clcarbazole- 1 ,3(2H3aH)-dione 
( IV: Ar=2-chloro-6-methoxvphcnvL R^^=CH2CH^CH20SiMe7t-Bu) (104). 

The reaction of l-(3-{ [tert-Butyl(dimethyl)silyl]oxy}propyl)-2-[2-(2-chloro-6- 
methoxyphenyl)ethenyl]-5-methoxy-l H-indole (III; Ar=2-chloro-6-methoxyphenyl, 
R*^=CH2CH2CH20SiMe2t-Bu) (103)j)repared as described in example 56 widi maleimide 
using the procedure described in example 68 gave 6-(3-{ [tert- 

Butyl(dimethyl)silyl]oxy}propyl)-4-(2-chloro-6-methoxyphenyl)-9-methoxy-4,5,6,10c- 
tetrahydropyrrolo(3,4-c]carbazole-l ,3(2H,3aH)-dione (IV; Ar=2-chloro-6-methoxyphenyli 
R*°=CH2CH2CH20SiMe2t-Bu) (104) in a 77% yield as a cream powder, which was used 
without further purification. 
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EXAMPLE 58 

The preparation of 4-(2-Chloro>6>methoxvphenvl V6-(3-hvdroxvpropvn>9- 
methoxvpvrrolor3>4-c1carba2ole-L3f2H,6H)'dione (W: Ar=2-chloro-6-methoxvphenvL 
R^^=CHoCH9CHoOm (105). 

The reaction of 6-(3-{[tert-Butyl(dimethyl)silyl]oxy}propyl)-4-(2-chloro-6- 
methoxyphenyl)-9-methoxy-4,5.6J0c-tetrahydropyiTolo[3,4-c]carba2ole-l,3(2H,3aH)-dione 
(IV; Ar=2-chloro-6-methoxyphenyl. R^°=CH2CH2CH20SiMe2t-Bu) (104) prepared as 
described in example 57 with DDQ using the procedure described in example 70 followed 
by reaction with 2N HCl in THF/methanol gave 4-(2-Chloro-6-methoxyphenyl)-6-(3- 
hydroxypropyl)-9-methoxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (V; Ar=2-chloro-6- 
methoxyphenyl, R^^=CH2CH2CH20H) (105) in a 76% yield as an orange powder; mp 224- 
227 ^'C. NMR 5 [(CD3)2SO] 11.05 (br, IH). 8.51 (d, J=2.6 Hz. IH), 7.75 (s, IH), 7.69 (d, 
J=8.9 Hz. IH), 7.44 (dd. J=8.2, 8.2 Hz, IH), 7.31 (dd, J=8.9, 2.6 Hz, IH), 7.18 (d, J=8.2 Hz, 
IH). 7.13 (d, J-8.2 Hz. IH), 4.63 (t. J=4.9 Hz, IH), 4.51 (t. J=6.8 Hz, 2H), 3.91 (s, 3H), 3.68 
(s, 3H), 3.41 (m, 2H), 1.89 (m. 2H). Found: C, 69.71; H, 4.53; N. 6.43. C25H22N2O5 requires 
C, 69.76; H,5.15;N, 6.51. 

EXAMPLE 59 

The preparation of 4-(2-Chloro-6'methoxvphenvlV9-hvdroxv-6-(3- 

hvdroxvpropvnpvrrolor3.4-c1carbazole-l,3(2R6H)-dione (VI; Ar=2-chloro-6- 
TTiethoxvphenvK R'^=CH.CHoCH.OH) (106). 

The reaction of 4-(2-Chloro-6-methoxyphenyl)-6-(3-hydroxypropyl)-9- 
methoxypyrrolo[3,4-c]carbazole-l ,3(2H,6H)-dione (V; Ar=2-chloro-6-methoxyphenyl, 
R'®=CH2CH2CH20H) (105) prepared as described in example 58 with BBra using the 
procedure described in example 80 and with a reaction time of 90 minutes gave 4-(2-Chloro- 
6-methoxyphenyl)-9-hydroxy-6-(3-hydroxypropyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(VI; Ar=2-chloro-6-methoxyphenyl, R^^=CH2CH2CH20H) (106) in a 64 % yield as an orange 
powder, mp 270-273 ^C. 'H NMR 6 [(€03)280] 11.01 (br s, IH), 9.35 (br s, IH). 8.37 (d, 
J=2.4 Hz, IH), 7.70 (s. IH). 7.58 (d, J=8.7 Hz, IH), 7.44 (dd. J=8.3, 8.3 Hz, IH). 7.20-7.11 
(m. 3H), 4.61 (br t, IH). 4.47 (t. J=6.9 Hz. 2H), 3.68 (s. 3H). 3.42 (m, 2H), 1.88 (m, 2H). 
Found: C. 64.16; H, 4.55; N, 6.01. C24H19CIN2O5 requires C, 63.93; H, 4.25; N, 6.21. 
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EXAMPLE 60 

The preparation of 9'HvdTOXv-6-(3>hvdroxvDroDvn-4-f2-methoxvDhenvnpvrrolof 3,4- 
c1carbazole-L3f2H.6HVdione fVI: Ar=2-methoxvphenvL R^^=CH^CH2CH^0H) (107). 

4-(2-Chloro-6-niethoxyphenyl)-9-hydroxy-6-(3-hydroxypropyl)pyrrolo[3,4- 
c]carbazole-l,3(2H,6H).dione (VI; Ar=2-chloro-6-inethoxyphenyl, R^®=CH2CH2CH20H) 
(106) (0.20 g, 0.44 mmol) prepared as described in example 59, potassium acetate (0.20 g) 
and 5 % Pd/C in a solution of ethyl acetate (25ml) and methanol 1:1 (25 mL) under a 
atmosphere of hydrogen at 60 psi was reacted for 7 h. The catalyst was filtered off and the 
filtrate concentrated to dryness. The residue was partitioned between ethyl acetate and water 
and the organic solution was dried, the drying agent was removed and the solution was 
concentrated to dryness and chromatographed on silica. Elution with ethyl acetate/petroleum 
ether (2:1) gave 9-Hydroxy-6-(3-hydroxypropyl)-4-(2-methoxyphenyl)pyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione (VI; Ar=2-methoxyphenyl, R*°=CH2CH2CH20H) (107) in a 
yield of 51 % as an orange powder (from THF/petroleum ether), mp 296-300 °C. NMR 5 
[(CD3)2SO] 10.93 (br s. IH), 9.31 (br s, IH), 8.38 (d. J=2.4 Hz, IH), 7.69 (s, IH), 7.55 (d, 
J=8.8 Hz, IH), 7.42 (m, IH), 7.35 (dd, J=7.5. 1.7 Hz, IH), 7.13-7.08 (m, 2H), 7.05 (dd, 
J=7.2, 7.2 Hz, IH), 4.62 (t, J=4.8 Hz, IH), 4.48 (t, J=6.8 Hz, 2H), 3.68 (s, 3H), 3.40 (m. 2H), 
1 .90 (m, 2H). Found: C, 69.29; H, 4.90; N, 6.54. C24H20N2O5 requires C, 69.22; H. 4.84; N, 
6.73. 

EXAMPLE 61 

The preparation of 2-( 2-r2-(2-Chloro-6-methoxvphenvnethenvl1-5-methoxv-lH-indol-l- 
vllethanol (IH: Ar=2-chloro-6-methoxvphenvl, R^^=CH2CHoOH) (109) 

The reaction of 2-[2-(2-Chloro-6-methoxyphenyl)ethenyl]-5-methoxy-lH-indole (H; 
Ar=2-chloro-6-methoxyphenyl) (102) prepared as described in example 55 with 2- 
bromoethyl tetrahydro-2H-pyran-2-yl ether using the procedure described in example 38 
followed by reaction of the crude product with 2N HCl in methanol gave 2-{2-[2-(2-ChIoro- 
6-methoxyphenyl)ethenyl]-5-methoxy-lH-indol-l-yl )ethanol (IH; Ar=2-chloro-6- 
methoxyphenyl, R'^=CH2CH20H) (109) in a 91 % yield as a mixture of E/Z isomers, which 
was used without further purification. 
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EXAMPLE 62 

The preparation of 4'-(2-Chloro-6-methoxvphenvlV6'(2-hvdroxvethvl)-9-methoxv-4.S,6.10c- 
tetTahvdropvrrolof3,4'Clcarbazole-L3f2H.3aH)-dione flV: Ar=2-chlorO'6'methoxvphenvh 
R'^=CH;CH.OK>fllOy 

Reaction of the 2-{2-[2-(2-Chloro-6-methoxyphenyI)ethenyl]-5-methoxy-lH-indol-l- 
yl}ethanol (M; Ar=2-chloro-6-niethoxyphenyl, R=CH2CH20H) (109) prepared as described 
in example 61 with maleimide using the procedure described in example 68 gave 4-(2- 
Chloro-6-methoxyphenyl)-6-(2-hydroxyethyl)-9-methoxy-4,5,6,10c-tetrahydropyrrQlo[3,4- 
c]carba2ole.l,3(2H3aH)-dione (IV; Ar=2-chloro-6-methoxyphenyl, R'°=CH2CH20H) (110) 
in a 72% yield as a cream powder, which was used without further purification. 

EXAMPLE 63 

The preparation of 4'(2-Chloro-6-methoxvphenvl)-6-(2-hvdroxvethvlV9' 
methoxvpvrrolof 3.4-clcarbazole-l .3(2H,6ir>-dione (V: Ar^2-chloro-6-methoxvphenvL 
R^Q=CHoCHoOm(lin 

The reaction of 4-(2-Chloro-6-methoxyphenyl)-6-(2-hydroxyethyl)-9-methoxy- 
4,5,6,10c-tetrahydropyrrolo[3,4-c]carbazole-l,3(2H,3aH)-dione (IV; Ar=2-chloro-6- 
methoxyphenyl, R^^sCHiCHaOH) (110) prepared as described in example 62 with MnOa 
using the procedure described in example 79 except that the reaction time was 8 h 4-(2- 
Chloro-6-methoxyphenyl)-6-(2-hydroxyethyl)-9-methoxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (V; Ar=2-chloro-6-methoxyphenyl, R^°=CH2CH20H) (111) in a 75 % 
yield as a yellow/orange powder; mp 264-268 ^C. NMR 5 [(CD3)2SO] 1 1.04 (br s, IH), 
8.50 (d, J=2.6 Hz, IH), 7.75 (s, IH), 7.69 (d, J=9.0 Hz, IH), 7.44 (dd, J=8.3, 8.3 Hz, IH), 
7.28 (dd, J=9.0, 2.6 Hz, IH), 7.18 (d, J=8.3 Hz, IH), 7.13 (d, J=8.3 Hz, IH), 4.83 (t, J=5.5 
Hz, IH), 4.51 (t, J=5.3 Hz, 2H), 3.90 )s, 3H), 3.75 (m. 2H), 3.67 (s, 3H). Found: C, 63.84; H, 
4.32; N, 5.97. C24H)9C1N205 requires C, 63.93; H, 4.25; N, 6.21, 

EXAMPLE 64 

The preparation of 4-(2-Chloro-6-methoxvphenvl)-9-hvdroxv-6-(2-hvdroxvethYnpvrrolof3.4- 
c1carba2ole-L3f2H.6H)-dione (VI: Ar-2-chloro-6-methoxvphenvL R^^:=CH2CHoOH) (1 12) 

The reaction of 4-(2-Chloro-6-methoxyphenyl)-6-(2-hydroxyethyl)-9- 
methoxypyrrolo[3,4-c]carbazole-l ,3(2H,6H)-dione (V; Ar=2-chIoro-6-methoxyphenyl, 
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R'''=CH2CH20H) (111) prepared as described in example 63 with BBrj using the procedure 
described in example 80 except that the reaction conditions were 2 h at 0 °C gave 4-(2- 
Chloro-6-methoxyphenyl)-9-hydroxy-6-(2-hydroxyethyl)pym)lo[3,4-c]carba2ole- 
l,3(2H,6H)-dione (VI; Ar-2-chloro-6-methoxyphenyl, R'°=CH2CH20H) (1 12) in a 56% yield . 
as a yellow powder (56 %); mp 275-278 "C. 'H NMR 5 [(CD3)2SO] 10.98 (br s, IH). 9.30 (br 
s, IH). 8.36 (d, J=2.4 Hz, IH), 7.70 (s, IH). 7.57 (d. J=8.7 Hz, IH), 7.43 (dd, J=8.3, 8.3 Hz, 
IH), 7.17 (d, J=7.9 Hz, IH), 7.14-7.09 (m, 2H), 4.81 (t, J=5.5 Hz, IH), 4.46 (t, J=5.3 Hz. 
2H). 3.74 (dt, J=5.5, 5.3 Hz, 2H), 3.66 (s, 3H). FABMS found [M+H]*: 439.0882, 437.0889. 
C23HigClN205 requires 439.0875, 437.0904. 

EXAMPLE 65 

- The preparation of 9-Hvdroxv-6-(2-hvdroxvethvn-4-f2-methoxvphenvnpvrrolof3.4- 
clcarbazole-1.3f2H.6m-dione (VI: Ar=2-methoxvphenvl. R'^=CH,CH?Om (113) 

Reaction of 4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-6-(2- 
hydroxyethyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (VI; Ar-2-chloro-6-methoxyphenyl, 
r'°=CH2CH20H) (1 12) prepared as described in example 64 with hydrogen gas, using a 
Pd/C catalyst, according to the procedure for example 60 gave 9-Hydroxy-6-(2- 
hydroxyethyl)-4-(2-methoxyphenyl)pyrrolo[3,4-c]carbazole-l ,3(2H,6H)-dione (VI; Ar=2- 
methoxyphenyl, R^°=CH2CH20H) (1 13) in a 77 % yield as a yellow solid; mp 285-289 ""C. 

NMR 5 [(CDahSO] 10.91 (br s, IH), 9.29 (br s, IH), 8.37 (d, J=2.4 Hz, IH), 7.70 (s, IH), 
7.55 (d, J=8.8 Hz, IH), 7.42 (m, IH), 7.33 (dd, J=8.8, 2.4 Hz, IH), 7.12-7.02 (m, 3H), 4.84 (t, 
J=5.5 Hz, IH), 4.73 (t, J=5.3 Hz, 2H), 3.76 (dt, J=5.5, 5.3 Hz, 2H), 3.68 (s. 3H). Found: C, 
67.30; H, 4.47; N, 6.79. C23H18N2O5.I/2H2O requires C, 67.15; H, 4.65; N, 6.81. 

EXAMPLE 66 

The preparation of 2-f4-(2-Chloro-6'methoxvphenvl)-9-hvdroxv-h3-dioxo-2,3- 
dihvdropvrrolof3,4-clcarbazol-6(lHVvnethvl methanesulfonate (VII; Ar=2'Chloro-6- 
methoxvphenvl n=2, mesylate) (114). 

Reaction of 4-(2-Chloro-6-methoxyphenyl)-6-(2-hydroxyethyl)-9- 
methoxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (V; Ar=2-chloro-6-methoxypheny I, 
R^®=CH2CH20H) (1 1 1) prepared as described in example 63 with methanesulphonyl 
chloride, followed by reaction with BBra using the procedure described in example 170 of 
Scheme 3 gave 2-(4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-l,3-dioxo-2,3- 
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dihydropyiTolo[3,4-c]carba2ol-6(lH)-yl)ethyl methanesulfonate (VII; Ar=2-chloro-6- 
methoxyphenyl, n=2, mesylate) (114). as a yellow solid, which was used without further 
purification. 

EXAMPLE 67 

The preparation of 4-(2-Chloro>6-methoxvphenvlV9-hvdroxv-6-f2-(4- 
niorDholinvnethvnDvrrolQr3,4-c1carbazole- 1 >3(2H.6ir>-dione (VIII: Ar=2-chloro-6- 
methoxvphenvL n=2. Zg=4-niorpholinvn (115). 

Reaction of 2-(4-(2-Chloro-6-methoxyphenyl)-9-hydroxy- 1 ,3-dioxo-2.3- 
dihydropyrrolo[3,4-c]carbazol-6(lH)-yl)ethyl methanesulfonate (VII; Ar=2-chloro-6- 
methoxyphenyl, n=2, mesylate) (1 14) prepared as described in example 66 with morpholine 
using the procedure described in example 179 of Scheme 3 gave 4-(2-Chloro-6- 
methoxyphenyl)-9-hydroxy-6-[2-(4-morpholinyl)ethyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
dione (VIII; Ar=2-chloro-6-methoxy phenyl, n=2, Z=4-morpholinyl) (115) in an 81% yield as 
a yellow powder; mp 185 ^C. NMR 8 [(CD3)2SO] 10.99 (br s. IH), 9.34 (br s, IH), 8.37 
(d, J=2.4 Hz, IH), 7.69 (s, IH), 7.57 (d, J=8.8 Hz, IH), 7.44 (dd, J=8.3, 8.3 Hz. IH), 7.17 (d, 
1=8.3 Hz, IH). 7.14-7.10 (m, 2H), 4.53 (t, J=6.1 Hz, 2H), 3.66 (s, 3H), 3.41 (t, J=4.5 Hz, 4H), 
2.64 (t, J=6.1 Hz, 2H), 2.37 (m, 4H). Found: C, 63.57; H, 4.71; N, 8.06. 
C27H24CIN3O5.I/4H2O requires C, 63.53; H, 4.84; N, 8.23. 

Representative Procedure for Method 4 of Scheme 2 
EXAMPLE 68 

The preparation of 4'(2-Chlorophenvn-9-methoxv-4,5,6,10c-tetrahvdropvrrolo[3.4- 
c1carbazole-1.3f2H.3aH)-dione fIV; Ar=2-chlorophenvL R'^=H> (32) 

A solution of 2-(2-(2-Chlorophenyl)ethenyl]-5-methoxy-lH-indole (H; Ar=2- 
chlorophenyl) (27) (1.5 g, 5.29 mmol) prepared according to example 37, maleimide (0.61 g, 
6.34 mmol) and SnCh (0.20 g, 1 .05 mmol) in toluene (25 mL) was refluxed for 6 h. After 
dilution with ethyl acetate the solution was washed with water and The organic phase was 
dried, the drying agent was removed and the solution was concentrated to dryness to give 4- 
(2-Chlorophenyl)-9-methoxy-4,5,6,10c-tetrahydropyrrolo[3,4-c]carbazole-l,3(2H,3aH)-dione 
(IV; Ar=2-chlorophenyl, R'°=H) (32) in a yield of 1.98 g . 98% as a yellow solid (as a 
mixture of diastereomers). which was used without further purification. 
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Representative Procedure for Method 5 of Scheme 2 
EXAMPLE 69 

The preparation of 9-Methoxv-4-(2-methoxv-S-nitrophenvl)-4,5,6J0c-tetrahvdropvrrolor3>4- 
c1carbazole-l.3f2H,3aID-dione (IV: Ar=2>methoxv>5-nitrophenvK R^^=W) (185) 

A solution of 5-methoxy-2-[2-(2-methoxy-5-nitrophenyl)ethenyl]-lH-indole (II; 
Ap=2-methoxy-5-nitrophenyl) (0.437 g, 1.35 mmol) prepared as described in example 45 and 
maleimide (0.156 g, 1.62 nunol) in THF (10 mL) was concentrated to dryness in a 25 mL 
flask. The resulting solid was placed in an oil bath at 180 and the resulting melt was kept 
at this temperature for 4 h. The residue was cooled and triturated with diethyl ether to give 9- 
methoxy-4-(2-methoxy-5-nitrophenyl)-4,5,6,10c-tetrahydropyrrolo[3,4-c]carba2ole- 
l,3(2H,3aH)-dione (IV; Ar=2-methoxy-5-hitrophenyl, R^^=H) (185) in a yield of 0.51 g, 90% 
as a tan powder, which was used without further purification in the next step. 

Representative Procedure for Method 6 of Scheme 2 

EXAMPLE 70 

The preparation of 9-Methoxv-4-(2-methoxv-5-nitrophenvnpvn'olor3,4-c1carbazole> 

I. 3(2H>6HVdione (V: Ar=2-methoxv-5-nitrophenvL R^^=H) (36) 

A solution of 9-methoxy-4-(2-methoxy-5-nitrophenyl)-4,5,6,10c- 
tetrahydropyrrolo[3,4-clcarbazole- 1 ,3(2H,3aH)-dione (IV; Ar=2-methoxy-5-ni trophenyl, 
R^°=H) (185) (0.51 g, 1.21 mmol) prepared according to example 69 and DDQ (0.82 g, 3.63 
nunol) in dioxane (30 mL) was refluxed for 2 h. After dilution with water the solution was 
extracted with dichloromethane. The organic extracts were washed with saturated aqueous 
NaHCOa solution (3x). The organic phase was dried, the drying agent was removed and the 
solution was concentrated to dryness Jo give a solid which was chromatographed on silica. 
Elution with ethyl acetate/petroleum ether (3:7) followed by ethyl acetate/petroleum ether 
(1:1) gave a solid which when triturated with diethyl ether gave 9-Methoxy-4-(2-methoxy-5- 
nitropheny l)pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (V; Ar=2-methoxy-5-nitrophenyl, 
r'°=H) (36) in a 0.42 g, 82% yield; mp 302-304 ^C. NMR 8 [(CD3)2SO] 11.95 (br s, IH), 

I I. 06 (br s, IH), 8.46 (d. J=2.6 Hz, IH), 8.37 (dd. J=9.2, 3.0 Hz, IH). 8.22 (d, J=3.0 Hz, IH), 
7.69 (s, IH), 7.57 (d, J=8.8 Hz, IH), 7.36 (d, J=9.2 Hz, IH), 7.24 (dd, J=8.8, 2.6 Hz. IH). 
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3.89 (s, 3H), 3.85 (s, 3H). Found: C. 63.90; H, 3.79; N, 9.52. C22H15N3O6 requires C. 63.61; 

H, 3.62; N, 10.07. 

EXAMPLE 71 

The preparation of 9-Hvdroxv-4-(2-hvdroxv-5-nitrophenvl')pvrrolof3.4-clcarbazole- 

I. 3r2H.6HVdione fVI: Ar=2-hvdroxv-S-nitrophenvl. R'°=H) (37) 

9-Methoxy-4-(2-methoxy-5-nitrophenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(V; Ar=2-methoxy-5-nitrophenyl, R=H) (36)jjrepared according to example 70 was reacted 
using the procedure described in example 81 by reaction at 210 °C for 30 min, to give 9- 
hydroxy-4-(2-hydroxy-5-nitrophenyl)pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (VI; Ar=2- 
hydroxy-5-nitrophenyl, R'°=H) (37) in a 82 % yield as a yellow/orange powder; mp >330 **C. 
'H NMR 6 l(CD3)2SO] 11.78 (s, IH), 10.99 (s, IH), 9.26 (s, IH), 8.32 (d, J=2.4 Hz, IH), 
8.21-8.16 (m, 2H). 7.63 (s, IH), 7.45 (d, J=8.7 Hz, IH), 7.08 (m, 2H). 

EXAMPLE 72 

The preparation of 9-Hvdroxv-4-f2-methoxv-5-nitrophenvl)pvrrolor3.4-clcarbazole- 
1 .3f 2H.6HVdione (VI: Ar=2-methoxv-5-nitrophenvl. R'^^HI (3S) 

9-Methoxy-4-(2-methoxy-5-nitrophenyl)pyrrolo[3,4-c]carbazoie-l,3(2H,6H)-dione 
(V; Ar=2-methoxy-5-nitrophenyl, R'^sH) (36) prepared according to example 70 was 
reacted using the procedure described in example 80 to give 9-hydroxy-4-(2-methoxy-5- 
nitrophenyl)pyrrolo[3,4-clcarbazole-l,3(2H,6H)-dione (VI; Ar=2-methoxy-5-nitrophenyl, 
r"'=H) (38) in a 76% yield as a yellow powder; mp 265-273 °C (dec). 'H NMR 5 
{(CD3)2SO] 11.86 (br, IH), 11.01 (br, IH), 8.38 (dd, J=9.3, 2.8 Hz, IH), 8.31 (d, J=2.4 Hz, 
IH), 8.20 (d, J=2.8 Hz, IH), 7.65 (s, Ih), 7.48 (d, J=8.7 Hz, IH), 7.36 (d, J=9,3 Hz, IH), 7.10 
(dd, J=8.7, 2.4 Hz, IH). 3.84 (s, 3H). EIMS found M*: 403.0794. C21H13N3O6 requires 
403.0804. 

EXAMPLE 73 

The preparation of 4-f5-Amino-2-methoxvphenvn-9-hvdroxvpvrrolof3.4-ckarbazole- 
1.3f2H.6H')-dione (VI: Ar=5-amino-2-methoxvphenvl. R'°=H) (39) 

To a solution of 9-hydroxy-4-(2-methoxy-5-nitrophenyl)pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (VI; Ar=2-methoxy-5-nitrophenyl, R'°=H) (38) (64 mg, 0.159 mmol) 
prepared according to example 72 in methanol (10 mL) and THF (1 mL) was added 2N HCl 
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(1 mL) Freshly prepared nickel boride (-0.50 g) was added and the mixture was wanned at 
60 ^C. After 1 h HCl (1 mL) and Ni2B (-0.50 g) were added and the reaction mixture was 
maintained at 60^C a total of 4 h. The solvents were removed in vacuo and the residue was 
partitioned between ethyl acetate and 2N HCl. The aqueous layer was basified with cone, 
ammonia solution and extracted with ethyl acetate. The organic phase was dried, the drying 
agent was removed and the solvent concentrated to dryness gave a solid which when 
crystallised from THF/petroleum ether gave 4-(5-Amino-2-methoxyphenyl)-9- 
hydroxypyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione (VI; Ar=5-amino-2-methoxyphenyl, 
R**^=:H) (39) in a yield of 49.7 mg, 84% as a yellow powder; mp 246-250 **C. NMR 6 
[(CD3)2SO] 11.67 (s, IH). 10.87 (s, 1H),9.21 (s, IH), 8.30 )d, J=2.4 Hz. 1H),7.44 (s, IH), 
7.42 (d, J=8.7 Hz, IH), 7.05 (dd, J=8.6, 2.5 Hz, IH), 6.80 (d, J=8.7 Hz, IH), 6.61 (dd, J=8.6, 
2.7 Hz. IH), 6.55 (d, J=2.8 Hz. IH), 4.68 (br. 2H), 3.53 (s, 3H). FABMS found [M+H]^: 
373.1056. C21H15N3O4 requires 373.1062. 

EXAMPLE 74 

The preparation of 2-[(EV2-f2-Bromo-4-nitrophenvl)ethenvll-5-methoxv-lH-indole (11. 
Ar=2-bromo-4-nitrophenvl) (49) 

Reaction of 5-methoxy-lH-indole-2-carbaldehyde (1) with 2-bromo-4- 
nitrobenzyltriphenylphosphonium bromide using the procedure described in example 37 
gave the diene 2-[(E)-2-(2-Bromo-4-nitrophenyl)ethenyl]-5-methoxy-lH-indole (H, Ar=2- 
bromo-4-nitrophenyl) (49) in a 98 % yield as a red solid which was used without further 
purification. 

EXAMPLE 75 

The preparation of 4-(2-Bromo-4-nitrophenvn-9-methoxv-4.5.6.10c-tetrahvdropviTolof3.4' 
c1carbazQle-1.3(2H.3aH)-dione (IV: Ar=2.bromo>4>nitrophenvL R'^=H) (50) 

Reaction of 2-[(E)-2-(2-Bromo-4-nitrophenyl)ethenyl]-5-methoxy-lH-indole (II, 
Ar=2-bromo-4-nitrophenyl) (49) prepared as described in example 74 with maleimide using 
the procedure described in example 69 gave 4-(2-Bromo-4-nitrophenyl)-9-methoxy- 
4,5,6,10c-tetrahydropyrrolo[3,4-c]carbazole-l,3(2H,3aH)-dione (IV; Ar=2,bromo-4- 
nitrophenyl, R^^=H) (50) in a 54% yield as a tan powder; mp 272 °C (dec), which was used 
without further purification. 
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EXAMPLE 76 

The preparation of 4-(2'Broino-4-nitrophenvn-9-methoxvpvrrolor3,4-c1carbazole- 
h3f2H>6H)-dione fV; Ar=2>bronio-4-nitroDhenvK R'^=m (51). 

Reaction of 4-(2-brorno-4-nitrophenyI)-9-niethoxy-4,5,6,10c-tetrahydropyiTolo[3,4- 
c]carba2ole-l,3(2H,3aH)-dione (IV; Ar=2,bromo-4-nitrophenyl, R^^=H) (50) prepared as 
described in example 75 with DDQ using the procedure described in example 70 gave 4-(2- 
bromo-4-nitrophenyl)-9-methoxypyTTolo[3,4-c]carba2ole-l,3(2H,6H)-dione (V; Ar=2-bromo- 
4-nitrophenyU R^®=H) (51). in a 67% yield as a yellow powder, mp 288-292 ""C (dec). 
NMR 5 [(CD3)2SO] 12.07 (br, IH), 11.18 (br, IH), 8.56 (d, J=2.3 Hz, IH), 8.46 (d, J=2.6 Hz, 
IH). 8.33 (dd, J=8.5, 2.6 Hz, IH), 7.80 (d, J=8.5 Hz. IH), 7.63 (s, IH), 7.59 (d, J=8.8 Hz. 
-IH), 7.27 (dd, J=8.8, 2.3 Hz, IH), 3.90 (s, 3H). Found: C, 54.06; H, 2.59; N, 8.72. 
C2iHi2BrN305 requires C, 54.10; H, 2.59; N. 9.01. 

EXAMPLE 77 

The preparation of 4-(2-Bromo-4-nitrophenvlV9-hvdroxvDvrrolof3,4-c1carbazole- 
1.3f2H.6H>-dione (VI: Ar=2-bromo-4-nitrophenvh R^^=H) (52). 

Reaction of 4-(2-bromo-4-nitrophenyl)-9-methoxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (V; Ar=2-bromo-4-nitrophenyl, R'^=H) (51) prepared as described in 
example 76 with pyridinium hydrochloride using the procedure described in the proceedure 
described in example 81 gave 4-(2-bromo-4-nitrophenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (VI; Ar=:2-bromo-4-nitrophenyl, R^^=H) (52) in a 92 % yield as a yellow 
powder; mp >330 °C. 'H NMR 6 [(CD3)2SO] 1 1.94 (s, IH), 1 1.13 (s, IH), 9.32 (br s, IH), 
8.55 (d, J=2.3 Hz, IH), 8.34 (d, J=2.4 Hz, IH), 8.31 (m, 2H), 7.79 (d, J=8.5 Hz, IH), 7.58 (s, 
IH), 7.48 (d, J=8.7 Hz, IH), 7.11 (dd, J=8.7, 2.4 Hz, IH). 

EXAMPLE 78 

The preparation of 4-(4*Amino-2-bromophenvn-9-hvdrox vpvrrolof 3,4-clcarbazole- 
L3(2H.6HVdione (VI: Ar=4-amino-2-bromophenvl. R^^=m (53). 

Freshly prepared nickel boride (5.00 g, 0.039 mol) was added in portions to a solution 
of 4-(2-Bromo-4-nitrophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l ,3(2H,6H)-dione (VI; 
Ar=2-bromo-4-nitrophenyl, R*^=H) (52) (0.50 g, LIO mmol) prepared as described in 
example 77 in methanol (80 mL) and 2N HCl (5.0 mL) at 60 ""C. After 2 h the mixture was 
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cooled, diluted with water, basiHed with cone, aqueous ammonia and extracted with ethyl 
acetate. The extract was worked up to give a solid which was chromatographed on silica. 
Elution with ethyl acetate gave 4-(4-amino-2-bromophenyl)-9-hydroxypyrrolo[3,4- 
c]carbazole-l,3(2H.6H)-dione (VI; Ais4-amino-2-bromophenyl, R'°=H) (53) in a 0.47 g, 97 
% yield which crystallised from ethyl acetate/petroleum ether as a yellow powder, mp 324- 
326 "C. 'H NMR 5 [(CD3)2SO] 11.71 (br s, IH), 10.93 (br s. IH), 9.23 (br s, IH), 8.30 (d, 
J=2.4 Hz, IH), 7.43 (d, J=8.6 Hz, IH), 7.42 (s, IH), 7.09-7.03 (m, 2H), 6.89 (d, J=2.1 Hz, 
IH), 6.61 (dd, J=8.6, 2.4 Hz. IH), 5.48 (br s, 2H). Found: C, 56.79; H, 3.26; N, 8.77. 
C2oH,2BrN303.1/2EtOAc requires C, 56.67; H, 3.46; N, 9.01. 

Representative Procedure for Method 7 of Scheme 2 

EXAMPLE 79 

The preparation of 4-(2-Chlorophenvn-9-methoxvpvrrolor3.4-clcarbazole-1.3(2H.6H)-dione 
fV: Ar=2-chloroDhenvl. R'°=H) (33) 

Manganese dioxide (12.0 g) was added to a solution of 4-(2-Chlorophenyl)-9- 
methoxy-4,5,6,10c-tetrahydropyrrolo[3,4-c]carbazole-l,3(2H,3aH)-dione (FV; Ar=2- 
chlorophenyl, R =H) (32) prepared as described in example 68 (2.1 g, 5.51 mmol) in 
dioxane (1(X) mL) and the mixture was refluxed with stirring for 16 h. The mixture was 
filtered hot through a plug of Celite, washing through with more dioxane and then 10% 
methanol/dioxane. The combined filtrate and washings were concentrated to dryness and the 
residue was adsorbed onto silica and chromatographed. Elution with ethyl acetate^etroleum 
ether (3:7) gave 4-(2-Chlorophenyl)-9-methoxypyrroIo[3,4-c]carbazole-l,3(2H,6H)-dione 
(V; Ar=2-chlorophenyl, R'°=H) (33) in a yield of 1.66 g, 79 % which crystallised from 
THF/petroleum ether as a yellow powder, mp 170-175 "C (dec). 'H NMR 5 [(CD3)2SO 11.96 
(br s, IH), 1 1.08 (br s, IH), 8.46 (d, J=2.6 Hz, IH), 7.60-7.55 (m, 3H), 7.5 1-7.42 (m, 3H), 
7.24 (dd, J=8.9. 2.6 Hz, IH), 3.89 (s, 3H). Found: C, 65.64; H, 3.63; N, 7.12. 
C2iH,3ClN203.1/2H2O requires C, 65.37; H, 3.66; N, 7.26. 

Representative procedure for Method 8 of Scheme 2 
EXAMPLE 80 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6-(3-hvdroxvDropvnpvrrolof3.4- 
c1carbazole-1.3r2H.6HVdione (VI: Ar=2-chlorophenvl. R'^sCH^CH^CH^QH) (34) 
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A solution of IN BBra in CH2CI2 (1 1 .5 mL, 0.01 1 mol) was added to a solution of 4- 
(2-Chlorophenyl)-6-(3-hydroxypropyl)-9-methoxypyrrolo[3,4-c]carba20le-13(2H,^^ 
(V; Ars2-chlorophenyl, R*°=CH2CH2CH20H) (31) prepared as described in example 40 
(LOO g, 2.30 mmol) in CH2CI2 under nitrogen and the reaction mixture was stirred at room 
temperature for 3 h. Saturated aqueous NaHCOj solution was added and the solution was 
diluted with water and extracted with ethyl acetate. The organic phase was dried, the drying 
agent was removed and the solution was concentrated to dryness, adsorbed onto silica and 
chromatographed. Elution with ethyl acetate/petroleum ether (1:1) followed by ethyl acetate 
gave 4-(2.Chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)pyrrolo(3,4-clcarbazole- 
l,3(2H,6H)-dione (VI; Ar=2-chlorophenyl, R'*^=CH2CH2CH20H) (34) in a yield of 0.90 g, 
93%, which crystallised from THF/petroleum ether as a yellow/orange powder, mp 291-294 
"C. NMR 5 [(CD3)2SO 11.05 (br s, IH), 9.36 (s, IH), 8.38 (d. J=2.5 Hz, IH), 7.74 (s, IH), 
7.59-7.54 (m, 2H), 7.52-7.42 (m, 3H), 7.14 (dd, J=8.7, 2.5 Hz, IH). 4.62 (br t, IH), 4.49 (t, 
J=6.8 Hz, 2H), 3.41 (m, 2H). 1.90 (m, 2H). Found: C, 64.99; H, 4.13; N, 6.43. 
C23H17CIN2O4.I/4H2O requires C, 64.94; H, 4.15; N, 6.58. 

Representative Procedure for Meth(>d 9 of Scheme 2 
EXAMPLE 81 

The preparation of 4-(2'Chlorophenv])-9-hvdroxvpvrrolor3,4'^1carbazole-l,3(2H,6H)-dione 
(VI: Ar=2-chloroDhenvL R^^=in (9) 

4-(2-Chlorophenyl)-9-methoxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione (V; Ar=2- 
chlorophenyl, R^^=H) (33) prepared as described in example 79 (0.512 g, 1.36 mmol) was 
added to a pyridinium hydrochloride melt at 200 and the mixture was stirred at this 
temperature for 20 min. Water was added and the resultant precipitate was filtered off, 
washed well with water, adsorbed onto silica and chromatographed. Elution with ethyl 
acetate/petroleum ether (1:1) gave 4-(2-Chlorophenyl)-9«hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione (VI; Ar=2-chlorophenyl, R'^=H) (9) in a 0.42 g, 85% yield; mp 215-220 
(dec). *H NMR 5 [(CD3)2SO] 1 1.83 (br s, IH), 1 1.01 (br s. IH), 9.27 (br s, IH), 8.32 (d, 
J=2.4 Hz, IH), 7.65-7.40 m, 5H). 7.08 (dd, J=8.7, 2.4 Hz), IH). Found: C, 65.72; H, 3.50; N. 
6.97. C2oHnCIN203.1/4CH3COOCH2CH3 requires C, 65.54; H, 3.40; N, 7.28. 
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EXAMPLE 82 

The preparation of 6-f2'HvdroxvethvlV9-methoxv-4-phenvlDvrrolof3,4-clcarbazole- 
h3f2H.6HVdione fV: Ar=phenvl. R^^^fCH^^zOH) (201) 

5-methoxy-2-((E,Z)-2-phenylethenyl]-lH-indole (II; Ar=phenyl) (1.93 g, 7.74 
mmolwas reacted with 2-(2-bromoethoxy)letrahydro-2H-pyran using the procedure described 
in example 38. This material was reacted directly with maleimide (0.79 g) using the 
procedure described in method 4. The product obtained was reacted using the procedure 
described in example 70 gave crude material that was then dissolved in methanol (100 mL) 
to which p-toluenesulfonic acid (30 mg) was added before the solution was warmed to SO 
for 3h. The solution was then diluted with water and extracted with ethyl acetate. The organic 
phase was dried, the drying agent was removed and the solution was concentrated to dryness 
before being adsorbed onto silica and chromatographed eluting with ethyl acetate/hexane (1:2 
to 1:1) to give 6-(2-Hydroxyethyl)-9-methoxy-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
dione (V; Ar=phenyl, R^°=(CH2)20H) (201) in a yield of 0.51 g, 17% as a yellow powder; 
mp 262-264^C. \H NMR 5 [(CD3)2SO] 11.09 (br s, IH). 8.56 (d, J=:2.6 Hz. IH). 7.83 (s. IH), 
7.66 (m. 3H), 7.47 (m. 3H), 7.28 (dd, J=9.0, 2.6 Hz, IH), 4.86 (t, J=5.5 Hz, IH), 4.55 (t, 
J=5.3 Hz, 2H), 3.90 (s, 3H), 3.78 (m, 2H). Found: C, 71.47; H, 4.77; N, 7.32. C23H,8N204 
requires: C, 71.49; H, 4.70; N, 7.25. 

EXAMPLE 83 

The preparation of 6>(3-Hvdroxvpropvn-9-methoxv-4>phenvlpvrrolof 3,4-clcarbazole- 
1.3f2H.6HVdione (V: Ar=phenvh R^^=(CH2)iOH> (202) 

5-Methoxy-2-[(E,Z)-2-phenylethenyl]-lH-indole (H; Ar=phenyl) (6.85 g, 27.5 nmiol) 
was reacted with with 3-bromopropyl tert-butyl(dimethyl)silyl ether using the procedure 
described in example 38. The product isolated was reacted directly with maleimide (5.2 g) 
using the procedure described in example 68. Aromatisation of the crude Diels-Alder adduct 
using the procedure described in example 79 gave crude material that was then dissolved in 
methanol (300 mL) to which IN hydrochloric acid (50 mL) was added. This solution was 
stirred at rt for 3h before being diluted with water and extracted with ethyl acetate. The 
organic layer was dried, the drying agent was removed and the solution was concentrated to 
dryness. The residue was adsorbed onto silica and chromatographed eluting with 
dichloromethane to ethyl acetate/dichloromethane (7:3). Trituration with diethyl ether gave 
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alcohol (202) as a yellow powder (2.55 g, 23%), rap 241-243 *C. 'H NMR 5 [(€03)280] 
1 1 .10 (br s, IH), 8.56 (d, J=2.6 Hz, IH), 7.82 (s, IH), 7.67 (m, 3H), 7.47 (m, 3H), 7.30 (dd, 
J=9.0, 2.6 Hz. IH), 4.66 (t, J=4.9 Hz, IH), 4.55 (t, J=6.9 Hz. 2H), 3.90 (s, 3H), 3.39 (m, 2H), 
1.93 (m, 2H). Found: C. 71.95; H. 5.09; N, 6.93. C24H20N2O4 requires: C, 71.99; H, 5.03; N, 
6.99. 

EXAMPLE 84 

The preparation of 6-(6-Hvdroxvhexvl)-9-methoxv-4-phenvlpvrrolor3.4-c1carbazole- 

I. 3(2H.6HVdione (W: Ap=phenvl. R'°=(CH7V0m r203) 

Alkylation of 5-inethoxy-2-[^,Z)-2-phenylethenyl]-lH-indole (II; Ar=phenyl) (0.30 
g, 0.71 mmol) ) with 6-bromohexyI-tert-butyl(dimethyl)silyl ether according to procedure 
described in example 38 gave crude material that was reacted directly with maleimide (0.14 
g) following Method 4a. 

Aromatisation of the crude Diels- Alder adduct using the procedure described in example 79 
gave crude material that was then dissolved in methanol (100 mL) to which IN hydrochloric 
acid (15 mL) was added. This solution was stirred at rt for 2h before being diluted with water 
and extracted with ethyl acetate. The organic layer was dried, the drying agent was removed 
and the solution was concentrated to dryness. Chromatography on silica eluting with 
dichloromethane to ethyl acetate/hexane (4:1) foUovved by trituration with diethyl ether gave 
alcohol (203) as a yellow powder (0.31 g, 98%), mp 170-173 "C. 'H NMR 5 [(€03)280] 

I I. 10 (br s, IH), 8.56 (d, J=2.6 Hz, IH), 7.82 (s, IH), 7.67 (m, 3H), 7.47 (m, 3H), 7.29 (dd, 
J=8.9, 2.6 Hz, IH), 4.50 (t, J=7.0 Hz, 2H), 4.28 (t, J=5.1 Hz, IH), 3.90 (s, 3H), 3.32 (t, J=6.4 
Hz, 2H), 1.76 (m, 2H), 1.36-1.26 (m, 6H). Found: C, 73.57; H, 6.17; N, 6.39. C27H26N2O4 
requires: C, 73.28; H, 5.92; N, 6.33. 

EXAMPLE 85 

The preparation of 4-(2.6-Dichlorophenvn-6-(2-hvdroxvethvn-9-methoxvpvrrolor3.4- 
c1carba2ole-1.3(2H.6m-dione (W: Ar=2.6-dichlorophenvl. R'°=fCH^)20H> (230) 

Alkylation of pure trans-diene (512) (3.0 g, 10.6 mmol) prepared as described in 
example 103 with 2-(2-bromoethoxy)tetrahydro-2H-pyran according to the procedure 
described in example 38 gave crude material that was dissolved in methanol/tetrahydrofuran 
(4:1, 250 mL) to which 2N hydrochloric acid (20 mL) was added before the solution was 
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stirred at room temperature for 2h. The solution was then diluted with saturated sodium 
bicarbonate and concentrated under reduced pressure to precipitate the crude product which 
was collected by filtration and dried in vacuo. This solid was reacted directly with maleimide 
(1.26 g) following The procedure described in example 68. Aromatisation of the 
chromatographed Diels-Alder adduct using the procedure described in example 70 gave 
material that was then triturated from methanol to give alcohol (230) as a yellow powder 
(2,14 g. 44%), mp 229-231 ^C. NMR 5 [(CD3)2SO] 1 1.17 (br s, IH), 8.50 (d, J=2.6 Hz, 
IH), 7.86 (s, IH), 7.72 (d, J=9.0 Hz, IH), 7.62 (m, 2H), 7.51 (dd, J=8.9, 7.4 Hz, IH), 7.31 
(dd, J=9.0. 2.6 Hz, IH), 4.83 (t, J=5.3 Hz, IH), 4.54 (t, J=5.2 Hz, 2H), 3.91 (s, 3H), 3.77 (m, 
2H). Found: C, 60.61; H, 3.85; N, 5.88. C23H16CI2N2O4 requires: C, 60.66; H, 3.54; N, 6.15. 

EXAMPLE 86 

The preparation of 4-(2.6-Dichlorophenvn-6-(3-hvdroxvpropvlV9-methoxvovrrolor3.4- 
c1carbazole-1.3(2H,6HVdione (V: Ar=2,6-dichlorophenvL R^^=fCH9 )i Otf> (232^ 

Alkylation of diene (512) (3.0 g, 9.43 mmol) prepared as described in example 103 
with 3-bromopropyl tert-butyl(dimethyl)silyl ether according to the procedure described in 
example 38 gave crude material that was dissolved in methanol/dichloromethane (3:1, 300 
mL) to which IN hydrochloric acid (60 mL) was added. This solution was stirred at rt for 2h 
before being diluted with saturated sodium bicarbonate and concentrated under reduced 
pressure to precipitate the crude product which was collected by filtration and dried in vacuo. 
This solid was reacted with maleimide (1.20 g) following The procedure described in 
example 68. Aromatisation of the crude Diels-Alder adduct using the procedure described in 
example 70 gave material that was then chromatographed on silica eluting with 
methanol/dichloromethane (2:98 to 5:95) to give alcohol (232) (2.4 g, 54%) as a yellow 
powder, mp 254-256 ^'C. 'H NMR 6 [(CD3)2SO] 1 1.18 (br s, IH), 8.51 (d, J=2.6 Hz, IH), 
7.86 (s. IH), 7.72 (d, J=9.0 Hz, IH), 7.63 (m, 2H), 7.51 (dd, J=8.8, 7.4 Hz. IH), 7.34 (dd, 
J=:9.0, 2.6 Hz, IH), 4.62 (t, J=5.0 Hz, IH), 4.54 (t. J=6.9 Hz, 2H), 3.91 (s, 3H), 3.42 (m. 2H), 
1.90 (m, 2H). FABMS found NT: 468.0630, 470.0628, 472.0626. C24H18CI2N2O4 requires 
468.0644, 470.0614. 472.0585. 

EXAMPLE 87 

The preparation of 4>(4>f2-Chlorophenvn-9-methoxv-L3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6(lH>-vnbutanoic acid (V: Ar^2-chlorophenvl, R'^=fCH9)^COOH) (262) 
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Alkylation of diene (27) (0.40 g, 1.41 mmol) prepared as described in example 37 
with ethyl bromobutyrate according to the procedure described in example 38 gave crude 
material that was reacted with maleimide (0.27 g) following the procedure described in 
example 68. Aromatisation of the Diels-Alder adduct using the procedure described in 
example 70 gave crude material that was then dissolved in methanol (100 mL) to which 2N 
potassium hydroxide (2 mL) was added. This solution was stirred at rt for 2h before being 
diluted with water and acidified by the addition of IN hydrochloric acid to precipitate the 
product as a yellow solid, which was collected by filtration and washed with water before 
being dried in vacuo. Chromatography on silica eluting with ethyl acetate followed by 
trituration with diethyl ether/hexane, gave acid (262) as a yellow powder (0.10 g, 16%), mp 
251-254 ''C. 'H NMR 6 ((CD3)2SO] 12.12 (br s. IH), 1 1.12 (br s, IH), 8.53 (d, J=2.6 Hz. IH), 
7.85 (s, IH), 7.72 (d. J=9.0 Hz, IH). 7.58 (m, IH), 7.53-7.45 (m, 3H), 7.32 (dd, J=9.0, 2.6 
Hz, IH), 4.50 (t. J=7.3 Hz, 2H), 3.91 (s, 3H), 2.30 (m, 2H). 1.97 (m, 2H). FABMS found 
[M+H]*: 463.1025, 465.1034. C25H19CIN2O5 requires 463.1061, 465.1031. 

EXAMPLE 88 

The preparation of 4-(4-(2-Chlorophenvn-9-hvdroxv-L3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6nH>-vnbutanoic acid (VI: Ar=2-chlorophenvl. R'°=(CH;')2C00H') (263) 

Demethylation of acid (262) (32 mg, 0.07 nunol) prepared as described in example 87 
employing the procedure described in example 80 gave phenol (263) (6 mg, 19%) as an 
orange powder, mp 274-277 °C. 'H NMR 5 [(CD3)2SO] 12 (v br s, IH), 1 1.06 (br s, IH), 9.38 
(br s, IH). 8.38 (d, J=2.4 Hz, IH), 7.80 (s. IH), 7.60 (d, J=8.9 Hz, IH), 7.58 (m, IH), 7.52- 
7.43 (m, 3H), 7.14 (dd, J=8.9, 2.4 Hz, IH), 4.45 (t, J=7.5 Hz, 2H), 2.27 (m, 2H), 1.95 (m, 
2H). FABMS found [M+H]*: 449.0874, 451.0879. C24H17GIN2O5 requires 449.0904, 
451.0875. 

EXAMPLE 89 

The preparation of 9-Hvdroxv-6-(2-hvdroxyethvl)-4-phenvlpvrroIof3.4-clcarbazole- 
1 ,3(2H.6HVdione (VI: Ar=phenvl. R'°=(CH?)70H> (220) 

Demethylation of alcohol (201) (135 mg, 0.35 mmol) prepared as described in 
example 82 employing The procedure described in example 81 gave alcohol (220) (90 mg, 
69%) as an orange powder, mp 298-301 "C. 'H NMR 5 [(CD3)2SO] 11.04 (br s, IH), 9.31 (br 
s, IH), 8.40 (d, J=2.5 Hz, IH), 7.79 (s, IH), 7.64 (m, 2H), 7.55 (d, J=8.8 Hz, IH). 7.47 (m. 
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3H), 7.10 (dd, J=8.8, 2.5 Hz, IH), 4.85 (t. J=5.3 Hz, IH). 4.51 (t, J=5.4 Hz, 2H), 3.77 (in, 
2H). Found: C, 68.88; H, 4.43; N. 6.76. C22H16N2O4.3/4H2O requires: C, 68.48; H. 4.57; N, 
7.26. 

EXAMPLE 90 

The preparation of 9-Hvdroxv-6-(3-hvdroxvDropvn-4-phenvlpvrrolor3.4-clcarbazole- 
1.3r2H.6H>-dione rVI: Ar=Dhenvl. R'°=(CH.).Om (221) 

Demethyladon of alcohol (202) prepared as described in example 83 (60 mg, 0.15 
mmol) employing the procedure described in example 80 gave alcohol (221) (45 mg, 78%) 
as an orange powder, mp 274-276 "C. 'H NMR 6 [(€03)280] 1 1.05 (br s, IH), 9.33 (s, IH), 
8.41 (d, J=2.4 Hz, IH), 7.77 (s, IH), 7.64 (m,,2H), 7.56 (d, J=8.8 Hz, IH), 7.46 (m, 3H), 7.12 
(dd, J=8.8, 2.4 Hz, IH), 4.64 (t, J=4.9 Hz, IH), 4.51 (t, J=6.9 Hz, 2H), 3.39 (m, 2H), 1.92 (m, 
2H). Found: C, 71.59; H, 4,74; N, 7.57. C23H38N2O4 requires: C, 71.49; H, 4.70; N, 7.25. 

EXAMPLE 91 

The preparation of 9-HvdroxV'6-(6-hvdroxvhexvlM'pheTivlpvrrolof3.4-c1carbazole- 
1.3(2H.6HVdione fVI: Ar=phenvL R^^=fCH.VOID (222) 

Demethylation of alcohol (203) prepared as described in example 84 (55 mg, 0.12 
mmol) employing the procedure described in example 80 gave alcohol (222) (12 mg, 23%) 
as an orange powder, mp 132-140 *H NMR 8 [(CD3)2S01 11.04 (br s, IH), 9.33 (s, IH), 
8.41 (d, J=2.5 Hz, IH), 7.77 (s, IH), 7.64 (m. 2H), 7.54 (d. J=8.8 Hz, IH), 7.46 (m. 3H), 7.12 
(dd, J=8.8, 2.5 Hz, IH), 4.46 (t, J=7.1 Hz, 2H), 4.29 (t, J=5.1 Hz, IH), 3.31 (m, 2H), 1.75 (m, 
2H), 1.36-1.26 (m, 6H). FABMS found M"": 428.1730. C26H24N2O4 requires 428.1736. 

EXAMPLE 92 

The preparation of 9-Methoxv-6"methvl-4-phenvlpvrrolor3,4-c1carbazole-L3(2H.6H)-dione 
(V: Ar=phenvL R^*^=CHO (223) 

Alkylation of pure trans 5-methoxy-2-[(E)-2-phenylethenyl]-lH-indole (II; 
Ar=phenyl) (0.20 g, 0.80 mmol) with methyl iodide according to the procedure described in 
example 38 gave crude material that was reacted with maleimide (92 mg) following Method 
4a, except that the reaction time was 24 h. Aromatisation of the crude Diels-Alder adduct 
using the procedure described in example 79 gave crude material that was chromatographed 
on silica eluting with ethyl acetate/dichloromethane (1 :3). Trituration from methanol gave 
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carbazole (223) (0.20 g, 70%) as a yellow powder, mp 286-291 °C. 'H NMR 5 l(CD3)2SO] 
1 1 .1 1 (br s, IH), 8.53 (d, J=2.6 Hz, IH). 7.80 (s, IH), 7.66 (m. 3H), 7.47 (m. 3H). 7.30 (dd, 
J=9.0, 2.6 Hz. IH), 3.96 (s. 3H), 3.90 (s. 3H). Found: C, 74.29; H, 4.67; N, 7.86. C22H|(sN203 
requires: C, 74.15; H, 4.53; N, 7.86. 

EXAMPLE 93 

The preparation of 9-Hvdroxv-6-methvl-4-phenvlpvTTolof3.4-c1carbazole-1.3(2H.6H)-dione 
fVI: Ar=phenvl. R'°=CH.') (224) 

Demethylation of alcohol (223) prepared as described in example 92 (180 mg, 0.51 
mmol) employing the procedure described in example 81, was followed by chromatography 
on silica eluting with ethyl acetate/dichloromethane (1:2). Trituration from 
dichloromethane/hexane gave alcohol (224) (155 mg, 90%) as an orange powder, mp 297- 
300 °C. 'H NMR 5 [(CD3)2SO] 1 1.05 (br s, IH), 9.34 (s, IH), 8.39 (d. J=2.5 Hz, IH), 7.76 (s, 
IH), 7.65 (m, 2H), 7.54 (d, J=8.8 Hz, IH), 7.46 (m, 3H), 7.13 (dd, J=8.8, 2.5 Hz, IH), 3.93 
(s, 3H). Found: C, 69.96; H, 4.58; N, 7.70. C2iHi4N203ii20 requires: C, 69.99; H, 4.48; N, 
7.77. 

EXAMPLE 94 

The preparation of 4-(2.6-Dichloropherivn-9-hvdroxv-6-(2-hvdroxvethvl)pvrrolor3.4- 
c1carbazole-1.3r2H.6HVdione fVI: Ar^2.6-dichlorophenvl. R'°=(CH^')70m (234) 

Demethylation of alcohol (230) (0.10 g, 0.22 mmol) prepared as described in example 

85 employing the procedure described in example 80 gave phenol (234) (49 mg, 50%) as an 
orange/yellow powder, mp 254-257 "C. 'H NMR 6 [(CD3)2SO] 11.10 (br s, IH), 9.35 (s, IH), 
8.36 (d, J=2.4 Hz, IH), 7.80 (s, IH), 7.61 (m, 3H), 7.50 (dd, J=8.7, 7.3 Hz, IH), 7.13 (dd, 
J=8.8, 2.4 Hz, IH), 4.82 (t, J=5.5 Hz, IH), 4.49 (t, J=5.2 Hz. 2H), 3.75 (m, 2H). Found: C, 
58.76; H, 3.34; N. 6.25. C22H,4Cl2N204. 1/2H2O requires: C, 58.67; H, 3.36; N, 6.22. 

EXAMPLE 95 

The preparation of 4-(2.6-Dichlorophenvn-9-hvdroxv-6-(3-hvdroxvpropvl)pvrrolof3.4- 
c1carbazole-1.3f2H.6HVdione (VI: Ar=2.6-dichlorophenvl. R'°=(CH7'>->0H) (235) 

Demethylation of alcohol (232) (0.36 g, 0.77 mmol) prepared as described in example 

86 employing the procedure described in example 80 gave phenol (235) (0.32 g, 92%) as an 
orange/yellow powder, mp 215-218 ''C. NMR 6 [(CD3)2SO] 11.12 (br s, IH). 9.39 (s. IH), 
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8.37 (d, J=2.5 Hz, IH). 7.80 (s, IH), 7.61 (m. 3H), 7.51 (dd, J=8.7, 7.2 Hz, IH), 7.16 (dd, 
J=8.8, 2.5 Hz, IH). 4.61 (t, J=5.0 Hz, IH). 4.49 (t, J=6.9 Hz, 2H). 3.42 (m. 2H), 1.88 (m, 2H). 
Found: C. 60.36; H, 3.47; N, 6.08. C23H16CI2N2O4 requires: C, 60.66; H, 3.54; N. 6.15. 

EXAMPLE 96 

The preparation of 3-{2-ffEV2-(2-ChloroDhenvnethenvn-5-met hoxv-lH-indol-l- 
vllDropanenitrile ffP: Ar=2-chlorophenvl. R'°=CH.CH->CN) (236) 

To a solution of trans-diene (27) prepared as described in example 37 (1.5 g, 5.25 
nunol) in acetonitrile (30 mL) was added acrylonitrile (2.42 mL, 36.8 mmol) and 1.8- 
diazabicycIo[5.4.0]undec-7-ene (20 drops). The resulting solution was stirred at room 
temperature under nitrogen for 18 h before being diluted with water and extracted with ethyl 
acetate. The organic layer was dried, the drying agent was removed and the solution was 
concentrated to dryness. Chromatography on silica eluting with ethyl acetate/hexane (1:1), 
followed by trituration from methanol gave the diene (236) (1.36 g, 77%) as an off-white 
solid, mp 136-138 "C. 'H NMR 5 [(CD3)2SO] 8.05 (dd, J=7.9. 1.5 Hz, IH), 7.50 (m, 4H), 
7.41 (m, IH), 7.33 (m, IH), 7.04 (d, J=2.4 Hz, IH), 6.90 (s. IH), 6.81 (dd, J=9.0. 2.4 Hz, 
IH), 4.68 (t, J=6.6 Hz, 2H), 3.77 (s, 3H). 2.93 (t, J=6.6 Hz, 2H). Found: C, 71.32; H, 5.14; N, 
8.51. C20H17CIN2O requires: C, 71.31; H. 5.09; N, 8.31. 

EXAMPLE 97 

The preparation of 3-(4-r2-Chlorophenvn-9-methoxv-1.3-dioxo-2.3-dihvdro pvnolof3.4- 
c1carbazol-6(lHVvnpropanenitrile (V: Ar=2-chlorophenvl. R'°=CH?CH7CN1 (237) 

Diene (236) (1.30 g, 3.86 mmol) prepared as described in example 96 was reacted 
with maleimide (0.49 g) following The procedure described in example 68 and then 
aromatized according to the procedure described in example 70 to give crude material that 
was chromatographed on silica eluting with ethyl acetate/hexane (1:1). Trituration from 
methanol gave nitrile (237) (1.33 g, 80%) as a yellow powder, mp 287-288 "C. 'H NMR 6 
[(CD3)2S01 11.16 (br s, IH), 8.53 (d, J=2.6 Hz. IH), 8.02 (s, IH), 7.83 (d, J=9.0 Hz, IH). 
7.59 (m. IH), 7.49 (m, 3H), 7.33 (dd, J=9.0, 2.6 Hz. IH). 4.86 (t. J=6.7 Hz, 2H), 3.91 (s, 3H). 
3.04 (t, J=6.7 Hz, 2H). Found: C, 65.32; H, 4.15; N. 9.60. C24H16CIN3O3.3/4H2O requires: C, 
65.01; H, 3.98; N, 9.47. 
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EXAMPLE 98 

The preparation of 3-(4-f2-Chlorophenvn-9'hvdroxv-l ,3-dioxch2,3-dihvdropvrrolof3.4- 
c1carba20K6f IHVvDpropanenitrile (VI: Ar=2-chlorophenvl. R^^=CH9CH^CN^ f238) 

Demethylation of nitrile (237) (0.15 g, 0.35 mmol) prepared as described in example 
97 employing The procedure described in example 80, followed by trituration from 
methanol, gave phenol (238) (0.13 g, 89%) as an orange/yellow powder, mp 332-336 °C. 
NMR 6 [(CD3)2SO] 1 1.10 (br s, IH), 9.42 (br s, IH), 8.39 (d, J=2.4 Hz, IH), 7.96 (s, IH), 
7.69 (d, J=8.8 Hz, IH), 7.58 (m, IH), 7.48 (m, 3H), 7.15 (dd, J=8.8, 2.4 Hz, IH), 4.82 (t, 
J=6.7 Hz, 2H), 3.02 (t, J=6.7 Hz, 2H). Found: C, 66.24; H, 3.66; N, 9.93. C23H14CIN3O3 
requires: C. 66.43; H, 3.39; N, 10.10. 

EXAMPLE 99 

The preparation of 6-BenzvM-(2-chlorophenvl)-9-methoxvpvrrolor3.4-clcarbazole- 
1.3(2H,6H)-dione CV: Ar=2-chlorophenvL R'°=CH?Ph) (239) 

Alkylation of pure trans-diene (27) (0.20 g, 0.70 mmol) prepared as described in 
example 37 with benzyl bromide according to the procedure described in example 38 gave 
crude material that was reacted directly with maleimide (103 mg) following the procedure 
described in example 68, except that the reaction time was 24 h. Aromatisation of the crude 
Diels-Alder adduct using the procedure described in example 70 gave crude material that 
was chromatographed on silica eluting with ethyl acetate/hexane (1:2). Trituration from ethyl 
acetate/hexane gave carbazole (239) (0.15 g, 46%) as a yellow powder, mp 234-237 °C. ^H 
NMR 6 [(CD3)2SO] 11.15 (br s, IH), 8.55 (d, J=2.6 Hz, IH), 7.91 (s, IH), 7.69 (d, J=9.0 Hz, 
IH), 7.56 (m, IH), 7.46 (m, 3H), 7.25 (m, 4H), 7.16 (m, 2H), 5.79 (s, 2H), 3.90 (s, 3H). 
Found: C. 71.78; H, 4.39; N. 6.18. C28H19CIN2O3 requires: C, 72.02; H, 4.10; N, 6.00. 

EXAMPLE 100 

The preparation of 6-Benzvl-4-(2-chlorophenvn-9-hvdroxvpvrrolof3.4-c1carbazole- 
1.3(2H.6H)-dione (VI: Ar=2-chlorophenvl, R^^=CH7Ph) (240) 

Demethylation of carbazole (239) (0.10 g, 0.21 mmol) prepared as described in 
example 99 employing the procedure described in example 80, followed by chromatography 
on silica eluting with ethyl acetate/hexane (1:2) and trituration from ethyl acetate/hexane, 
gave carbazole (240) (87 mg, 91%) as an orange/yellow powder, mp 269-271 °C. 'H NMR 6 
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[(CDahSO] 11.09 (br s, IH). 9.40 (s, IH), 8.40 (d. J=2.5 Hz. IH), 7.86 (s. IH), 7.56 (m, 2H), 
7.45 (m, 3H), 7.25 (m, 3H), 7.16 (m, 2H), 7.11 (dd. J=8.9. 2.5 Hz, IH), 5.75 (s. 2H). Found: 
C, 72.06; H, 4.18; N, 6.20. CaTHnClNaOs requires: C, 71.60; H, 3.78; N, 6.18. 

EXAMPLE 101 

The preparation of Methvl 3-(4-(2-chlorophenvlV9-hvdroxv-1.3-dioxcH23- 
dihvdropvrrolof3.4>c1carbazol-6(lH^-vnpropanoate (VI, Ar^2-chlorophenvK 
r'Q=(CHo).COQCHO (264) 

Gaseous hydrochloric acid was bubbled through a stirred solution of acid (117) (35 
mg, 0.08 mmol) prepared as described in example 230 in methanol (10 mL) for 30 seconds. 
The resulting solution was stirred for 30 minutes at room temperature before being diluted 
with water and extracted with ethyl acetate. The organic layer was dried, the drying agent 
was removed and the solution was concentrated to dryness. Chromatography on silica eluting 
with ediyl acetate/hexane (1:1) followed by crystallisation from ethyl acetate/hexane gave 
ester (264) (25 mg, 70%) as an orange powder, mp 218-220 "^C. ^H NMR 5 [(CD3)2S01 1 1.07 
(br s, IH), 9.39 (br s, IH), 8.38 (d, J=2.5 Hz, IH), 7.79 (s, IH), 7.57 (m, 2H), 7.51-7.44 (m, 
3H), 7.14 (dd, J=8.8, 2.5 Hz, IH), 4.71 (t, J=6.8 Hz, 2H), 3.48 (s, 3H), 2.83 (t, J=6.8 Hz, 2H). 
Found: C, 62.18; H, 4.04; N, 5.99. C24HnClN205.3/4H20 requires: C, 62.34; H, 4.03; N, 
6.06. 

Representative Procedure for Method 10a of Scheme 2 
EXAMPLE 102 

The preparation of (2.6-Dichlorobenzvl)(triphenvnphosphonium bromide (511) 

A mixture of 2,6-dichlorotoluene (20.1 g, 0.125 mol), N-bromosuccininwde (24.6 g, 
0.138 mol) and 2,2'-azobisisobutyronitrile (0.41 g, 2.50 mmol) in dry benzene (300 mL) 
under N2 was stirred at reflux for 6 h with continuous irradiation from a 1(X)W lamp. The 
resulting reaction mixture was concentrated under vacuum (to 50 mL), cooled and filtered, 
washing with dry benzene. The filtrate (containing the crude benzyl bromide) was treated 
directly with triphenylphosphine (49.3 g, 0.188 mol), stirring at reflux for 17 h. After cooling, 
the precipitate was collected by filtration, washing thoroughly with dry benzene, then 
pentane, and dried under vacuum at 50 ^'C to give the phosphonium salt (511) as a cream 
powder (62.1 g, 99 %), mp (benzene) 247-250 ^C. ^H NMR (CDCI3) 5 7.76 (m, 9H), 7.64 (m, 
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6H), 7.18 (s. 3H), 5.50 (d. J=14.3 Hz, 2H). Found: C, 60.03; H, 3.76. C25H2oBia2P requires C, 
59.79; H. 4.01. 

EXAMPLE 103 

The preparation of 2-f(EV2-(2.6-DichloroDhenvnethenvl1-5'methoxv>lH-indole (512) (IL 
Ar=2.6-dichlorophenvl) 

The 5-inethoxy-lH-indole-2-carbaldehyde (1) was reacted with (2,6- 
dichlorobenzyl)(triphenyl)phosphonium bromide (511) prepared as described in example 102 
using the procedure described in example 37, except that the LDA and aldehyde were 
(sequentially) added at 0 ""C, the ratio of LDA:aldehyde was 1.37:1 and the reaction time was 
5 h, to give (after crystallisation from CH2Cl2/hexane) the diene (512) as a yellow solid (the 
pure E isomer) (97 %), mp 144-147 T. 'H NMR (CDCI3) 5 8.20 (br s, IH), 7.36 (d, J=8.1 Hz, 
IH). 7.27 (m, IH), 7.25 (d, J=16.8 Hz, IH), 7.1 1 (t, J=8.0 Hz, IH), 7.03 (d, J=2.4 Hz, IH), 6.93 
(d, J=16.8 Hz, IH), 6.88 (dd, J=8.7, 2.5 Hz, IH). 6.61 (d, J=1.8 Hz, IH), 3.86 (s, 3H). Found: C, 
64.04; H, 4.13; N, 4.39. C17H13CI2NO requires C, 64.17; H, 4.12; N, 4.40. 

EXAMPLE 104 

The preparation of 4-f2.6-Dichlorophenvn-9-methoxv-4,5.6.10c-tetrahvdropvrrolof3,4- 
clcarbazole-L3(2H.3aHVdione (513) (IV, R^^=H. Ar^2.6-dichlorophenvn 

The pure E diene (512) prepared as described in example 103 was reacted with 
maleimide according to the procedure described in example 68 in a foil-covered sealed vial, 
except that the ratio of diene:maleimide:SnCl2 was 1:4:0.075 and the reaction time was 3 h, 
to give a crude solid containing the adduct (513), which was used without further 
purification. 

EXAMPLE 105 

The preparation of 4-(2,6-DichlorophenvlV9-methoxvpvrrolor3.4-c1carbazole-L3(2H.6H)- 
dione (514) (V> R'^=H. Ar^2.6-dichlorophenvn 

The crude adduct (513) prepared as described in example 104 was aromatised with 
DDQ (5 equiv.) using the procedure described in example 70, except that the solvent was 1:1 
toluene/dioxane and the reaction time was 48 h, to give (after crystallisation from 
MeOH/CH2Cl2/hexane) the product (514) (78 %) as a yellow crystalline solid, mp 299-301 

NMR [(CD3)2SO] 6 12.02 (br s. IH), 11.15 (br s, IH), 8.45 (d, J=2.6 Hz, IH), 7.61 (d. 
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J=7.7 Hz, 2H), 7.61 (s, IH), 7.59 (d, J=8.9 Hz, IH), 7.50 (dd, J=8.8, 7.4 Hz, IH), 7.26 (dd, 
J=8.9, 2.7 Hz, IH), 3.90 (s, 3H). Found: C, 61.26; H, 2.92; N, 6.65. C2iH,2Cl2N203 requires C, 
61.33; H, 2.94; N, 6.81. 

EXAMPLE 106 

The preparation of 4-(2.6-Dichlorophenvn-9-hvdroxvpyrrolof3.4-c1carbazole-1.3(2H.6H)- 
dione (515) CVh R'°=H. Ar^2.6-dichlorophenvn 

The methyl ether (514) prepared as described in example 105 was demethylated with 
BBr3 using the procedure described in example 80 to give (after crystallisation from 
MeOH/CH2Cl2/hexane) the phenol (515) (98 %) as an orange solid, mp 205-215 "C (dec). 'H 
NMR [(CD3)2SO] 5 11.89 (br s, IH), 11.08 (br s. IH), 9.32 (br s, IH), 8.30 (d, J=2.4 Hz, IH), 
7.61 (d, J=7.9 Hz, 2H). 7.55 (s, IH), 7.50 (dd, J=8.7, 7.4 Hz, IH), 7.47 (d, J=8.7 Hz, IH), 7.10 
(dd, J=8.7, 2.4 Hz, IH). Found: C, 58.98; H, 2.99; N, 6.68. C20H10CI2N2O3.I/2 H2O requires C, 
59.13; H, 2.73; N, 6.90. 

EXAMPLE 107 

f2.6-Dibromobenzvl')(triphenvl)phosphonium bromide (516) 

Bromination of 2,6-dibromotoluene with NBS/AIBN, followed by reaction of the 
crude bromide with triphenylphosphine, using the procedure described in example 102, 
except that the reaction time for the bromination was 3 h, gave the phosphonium salt (516) 
(95 %) as a cream powder, mp (CH2Cl2/benzene) 241-243 °C. 'H NMR (CDCI3) 8 7.78 (m, 
9H), 7.64 (m, 6H), 7.40 (br d, J=7.9 Hz, 2H). 6.99 (td, J=8.0, 2.5 Hz, IH), 5.58 (d, J=14.1 Hz, 
2H). Found: C, 47.06; H, 3.37. C25H2oBr3P.3/4 CH2CI2 requires C, 47.23; H, 3.31. 

EXAMPLE 108 

The preparation of 2-rflE)-2-(2.6-Dibromophenvl)ethenvl1-5-methoxv-lH-indole (517) (11. 
Ar=2.6-dibromophenvn 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2,6- 
dibromobenzyl)(triphenyl)phosphonium bromide (516) prepared as described in example 107 
using the procedure described in example 37, except that the ratio of LDA:aldehyde was 
1 .37: 1 and the reaction time was 5 h, to give (after crystallisation from CH2Cl2/hexane) the 
diene (517) as a yellow solid (the pure E isomer) (80 %), mp 140-141 "C. 'H NMR (CDCI3) 5 
8.20 (br s, IH), 7.60 (d, J=8.1 Hz, IH), 7.27 (d, J=8.2 Hz. IH), 7.05 (br s, IH), 7.03 (d. Jsl6.7 
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Hz, IH). 6.96 (t, J=8.0 Hz. IH), 6.88 (dd, J=8.7, 25 Hz, IH), 6.82 (d, J=16.7 Hz, IH). 6.61 (d, 
J=1.9 Hz, IH), 3.86 (s, 3H). Found; C, 50.37; H, 3.24; N, 3.37. Ci7Hi3Br2NO requires C. 50.16; 
H, 3.22; N, 3.44. 

EXAMPLE 109 

The preparation of 4-(2.6-Dibromophenvl)-9-methoxv-4.5.6.10c-tetrahvdropvrrolof3.4- 
c1carba2ole-1.3r2H.3aH)-dione (518) (IW. R'°=H. Ar=2.6-dibromophenvn 

' The pure E diene (517) prepared as described in example 108 was reacted with 
maleimide according to the procedure described in example 68 in a foil-covered sealed vial, 
except that the ratio of diene:maleimide:SnCl2 was 1 :5:0.075 and the reaction time was 3.5 h, 
to give a crude solid containing the adduct (518), which was used without further 
purification. 

EXAMPLE 1 10 

The preparation of 4-(2.6-Dibroniophenvl)-9-methoxvpvrrolor3.4-c1carbazole-l.3(2H.6H)- 
dione (519) (V. R'°=H. Ar=2.6-dibromophenvn 

The crude adduct (518) prepared as described in example 109 was aromatised with 
DDQ (5 equiv.) using the procedure described in example 70, except that the solvent was 1:1 
toluene/dioxane and the reaction time was. 24 h, to give (after crystallisation from 
MeOH/CH2Cl2/hexane) the product (519) (68 %) as an orange crystalline solid, mp 329-331 
•C. 'H NMR [(CD3)2S0] 8 12.02 (br s. IH), 11.13 (br s, IH), 8.45 (d, J=2.6 Hz, IH), 7.80 (d, 
J=8.1 Hz, 2H), 7.59 (d, J=8.3 Hz, IH), 7.54 (s, IH), 7.33 (t. J=8.0 Hz, IH), 7.26 (dd. J=8.8, 2.6 
Hz, IH). 3.90 (s. 3H). Found: C, 50.29; H, 2.32; N, 5.69. C2iHi2Br2N203 requires C, 50.43; H, 
2.42; N, 5.60. 

EXAMPLE 1 1 1 

The preparation of 4-(2.6-Dibromophenvl)-9-hvdroxvpvrrolof3.4-c1carbazole-1.3f2H.6HV 
dione (520 fVI. R'°=H. Ar=2.6-dibromophenvn 

The methyl ether (519) prepared as described in example 1 10 was demethylated with 
BBtj using the procedure described in example 80, except that the reaction time was 1 .5 h. to 
give (after crystallisation from MeOH/CH2Cl2/EtOAc/hexane) the phenol (520) (98 %) as a 
yellow-orange solid, mp 180-190 "C (dec). 'H NMR ((CD3)2SO] 5 1 1.90 (br s, IH), 1 1 .08 (br s. 
IH), 9.35 (br s, IH), 8.30 (d, J=2.3 Hz, IH), 7.80 (d, J=8.1 Hz, 2H), 7.49 (s, IH), 7.48 (d, J=8.9 
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Hz, IH), 7.33 (t, J=8.1 Hz, IH), 7.1 1 (dd, J=8.7, 2.5 Hz, IH). Found: C, 49.13; H. 2.29; N, 6.05. 
C2oHioBr2N203 requires C, 49.42; H, 2.07; N, 5.76. 

Representative Procedure for Method 10b of Scheme 2 
EXAMPLE 112 

The preparation of (2,6>Dichloro-4>methoxvbenzvl)(triphenvl)phosphonium bromide (521) 

A solution of (2,6-dichIoro-4-methoxyphenyl)methanol (3.00 g, 14.5 nimol) in 30% 
HBr in acetic acid (45 mL) was stirred at 20 for 3 h, then poured onto ice-water (120 mL) 
and extracted with pentane (6 x 100 mL). The extracts were washed with water (3 x 200 mL), 
backextracting with pentane (100 mL). Removal of the solvent gave the crude bromide as white 
crystals, which was immediately redissolved in benzene (80 mL) and treated with 
triphenylphosphine (5.70 g, 21.7 mmol), stirring at reflux for 15 h. After cooling, the 
precipitate was collected by filtration, washing thoroughly with dry benzene, then pentane, 
and dried under vacuum at 50 to give the phosphonium salt (521) as a white solid (7.75 g, 
100 %). mp (CH2Cl2/benzene) 188-190 ^C. 'H NMR (CDCI3) 6 7.83-7.60 (m, 15H), 6.74 (s, 
2H), 5.37 (d, J=13.5 Hz, 2H), 3.76 (s. 3H). Found: C, 58.40; H, 4.35. C26H22BrCl20P requires C, 
58.67; H,4:17. 

EXAMPLE 113 

The preparation of 2-f(EV2-f2.6-Dichloro-4-methoxvphenvnethenvl1-5-methoxv-lH-indole 
(522) (IL Ar=2.6-dichloro-4-methoxvphenvl) 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2,6-dichloro-4- 
methoxybenzyl)(triphenyl)phosphonium bromide (521), prepared as described in example 
112, using the procedure described in example 37, except that the aldehyde was added at 0 
•^C, the ratio of LDA: aldehyde was 1.37:1 and the reaction time was 5 h, to give (after 
crystallisation from CH2Cl2/hexane) the diene (522) as a cream solid (the pure E isomer) (70 
%). mp 128-129 ^C. ^H NMR (CDCI3) 8 8.17 (br s. IH), 7.25 (d, J=8.7 Hz, IH), 7.17 (d, J=16.8 
Hz, IH), 7.04 (d, J=2.4 Hz, IH), 6.93 (s, 2H), 6.88 (d, J=16.8 Hz, IH), 6.86 (dd, J=8.7, 2.5 Hz, 
IH), 6,57 (br d, J=1.7 Hz, IH), 3.85 (s, 3H), 3.82 (s, 3H). Found: C, 62.01; H, 4.23; N, 4.21. 
C18H15CI2NO2 requires C, 62.09; H. 4.34; N, 4.02. 
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EXAMPLE 114 

The preparation of 4-f2.6-Dichloro-4-methoxvphenvn-9-methoxv-4,5.6 JOc- 
tetrahvdropvrTQlor3.4-c1carbazole-1.3(2H.3am-dione (523) (IV, R^^=H, Ar=2.6-dichloro-4- 
methoxvphenvl) 

The pure E diene (522) prepared as described in example 113 was reacted with 
maleimide according to the procedure described in example 68 in a foil-covered sealed vial, 
except that the ratio of diene:maleimide:SnCl2 was 1:6:0.05 and the reaction time was 1.5 h, 
to give a crude solid containing the adduct (523), which was used without further 
purification. 

EXAMPLE 115 

The preparation of 4-(2>6-Dichloro-4-methoxvphenvn-9-methoxvpvrrolor3.4-c1carbazole- 
L3f2H.6}fi-diQne (524) (V. R^^=H. Ar=2,6-dichloro>4-methoxvphenvn 

The crude adduct (523) prepared as described in example 1 14 was aromatised with 
DDQ (6 equiv.) using the procedure described in example 70, except that the solvent was 1:1 
toluene/dioxane and the reaction time was 24 h, to give (after crystallisation from 
MeOH/CH2Cl2/hexane) the product (524) (74 %) as a yellow-orange crystalline solid, mp 
272-274 *C *HNMR[(CD3)2SO]5 11.98(brs, IH), 11.12 (brs, IH), 8.44 (d, J=2.6 Hz, IH), 
7.58 (d. J=8.7 Hz, IH), 7.57 (s. IH), 7.26 (dd, J=8.8, 2.6 Hz, IH), 7.23 (s, 2H), 3.89 (2s, 2x3H). 
Found: C. 56,89; H, 3.18; N, 5.94. C22H14CI2N2O4.5/4 H2O requires C, 56.97; H, 3.59; N, 6.04. 

EXAMPLE 116 

The preparation of 4-(2,6-Dichloro-4-hvdroxvphenvn-9-hvdroxvPvrrolor3,4-clcarbazole- 
L3(2H.6HVdione (525^ (VL R^^=R Ar=2.6-dichloro-4-hvdroxvphenvn 

The methyl ether (524) prepared as described in example 115 was bis-demethylated 
with BBr3 using the procedure described in example 80, except that the reaction time was 4 h 
with 10 equiv. BBra, then a further 9 h with an extra 10 equiv. BBr3, to give (after 
crystallisation from MeOH/CH2Cl2/hexane) the phenol (525) (95 %) as a yellow-orange 
solid, mp 300-308 'H NMR [(CD3)2SO] 5 1 1.82 (br s, IH). 1 1.03 (br s, IH). 10.47 (br s, 
IH), 9.28 (br s, IH). 8.29 (d, J=2.4 Hz, IH). 7.50 (s, IH), 7.46 (d, J=8.7 Hz, IH), 7.08 (dd, 
J=8.7. 2.5 Hz, IH), 6.96 (s. 2H). Found: C, 56.28; H, 2.94; N, 6.16. C20H10CI2N2O4.3/4 H2O 
requires C. 56.29; H, 2.72; N, 6.56. 
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EXAMPLE 1 17 

The preparation of f2.6-Dichloro-3-methoxvben2vl)(triphenvl')phosphonium bromide (526) 

Bromination of (2,6-dichloro-3-inethoxyphenyl)inethanol with 30% HBr in acetic 
acid, followed by reaction of the crude bromide with triphenylphosphine, using the procedure 
described in example 1 12, except that the reaction time for the displacement was 36 h, gave 
the phosphonium salt (526) (97 %) as a white solid, mp (CH2Cl2/benzene) 242-244 °C. 'H 
NMR (CDCI3) 6 7.83-7.60 (m, 15H), 7.15 (dd, J=9.1, 0.8 Hz, IH), 6.88 (dd, J=9.0, 2.4 Hz, IH), 
5.41 (d, J=14.3 Hz, 2H), 3.84 (s, 3H). Found: C, 58.68; H, 4.16. C26H22BTCI2OP requires C. 
58.67; H, 4.17. 

EXAMPLE 118 

The preparation of 2-r(EV2-(2.6-Dichloro-3-methoxvphenvl')ethenvll-5-methoxv-lH-indole 
(527) (11. Ar=2.6-dichloro-3-medioxvphenvn 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2,6-dichloro-3- 
methoxybenzyl)(triphenyl)phosphonium bromide (526), prepared as described in example 
117, using the procedure described in example 37, except that the aldehyde was added at 0 
"C, the ratio of LDA:aldehyde was 1.55:1 and the reaction time was 5 h, to give (after 
crystallisation from CH2Cl2/hexane) the diene (527) as a cream solid (the pure E isomer) (76 
%), mp 138-140 -C. 'H NMR (CDCI3) 5 8.21 (br s, IH), 7.32 (d, J=8.9 Hz, IH), 7.26 (d, J=8.7 
Hz, IH), 7.22 (d, J=16.8 Hz, IH), 7.04 (d. J=2.4 Hz, IH), 6.92 (d, J=16.8 Hz, IH), 6.87 (dd, 
J=8.8, 2.5 Hz, IH). 6.80 (d, J=8.9 Hz, IH), 6.61 (d, J=1.7 Hz, IH), 3.92 (s, 3H), 3.85 (s, 3H). 
Found: C, 61.92; H, 4.52; N, 3.91. CisHisChNCh requires C, 62.09; H, 4.34; N, 4.02. 

EXAMPLE 119 

The preparation of 4-(2.6-Dichloro-3-methox vphenvl)-9-methoxv-4.5.6. 1 Oc- 
tetrahvdroDvrrolor3,4-c1carbazole-1.3f2HJaHVdione (528^ (IV. R^^=H> Ar=2,6-dichloro-3- 
methoxvphenvO 

The pure E diene (527) prepared as described in example 118 was reacted with maleimide 
according to the procedure described in example 68 in a foil-covered sealed vial, except that 
the ratio of diene: maleimide:SnCl2 was 1:5:0.03 and the reaction time was 2.5 h, to give a 
crude solid containing the adduct (528), which was used without further purification. 
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EX AMPLE 120 

The oreparatinn of 4-(2.6-Dichloro-3-methoxvphenvlV9-niethoxvpvirolor3.4-c1carbazole- 
1.3r2H.6ir>-dione (529) fV. R^°=H. Ar=2.6-dichloro-l-methoxvDhenvn 

The crude adduct (528) prepared as described in example 1 19 was aromatised with 
DDQ (5 equiv.) using the procedure described in example 70, except that the solvent was 1:1 
toluene/dioxane and the reaction time was 24 h, to give (after crystallisation from 
CH2Cl2/hexane) the product (529) (70 %) as an orange crystalline solid, mp 240-242 °C. 'H 
NMR [(CD3)2SO] 6 12.00 (br s. IH), 1 1.13 (br s, IH), 8.45 (d. J=2.6 Hz, IH), 7.58 (d, J=8.2 Hz, 
IH), 7.56 (s. IH), 7.56 (d, J=8.7 Hz. IH), 7.28 (d, J=9.3 Hz, IH), 7.26 (dd. J=9.0, 2.4 Hz, IH), 
3.94 (s, 3H), 3.90 (s, 3H). Found: C, 60.1 1; H, 3.16; N, 6.30. C22H14CI2N2O4 requires C. 59.88; 
H, 3.20; N, 6.35. 

EXAMPLE 121 

The preparation of 4-f 2.6-Dichloro-3-hvdroxvDhenvlV9-hvdrox vovrrolor3.4-clcarbazole- 
1 ■3r2H.6HVdione (530) (VI. R'°=H. Ar=2.6-dichloro-3- hvdroxvDhenvn 

The methyl ether (529) prepared as described in example 120 was bis-demethylated 
with BBr3 using the procedure described in example 80, except that the reaction time was 6 h 
with 10 equiv. BBrs, to give (after crystallisation from MeOH/CH2Cl2/hexane) the phenol 
(530) (91 %) as an orange crystalline solid, mp 313-318 "C. ^H NMR [(CD3)2SO] 5 1 1.84 (br 
s, IH), 11.05 (br s, IH), 10.56 (br s, IH), 9.29 (br s, IH), 8.30 (d, J=2.4 Hz, IH). 7.48 (s, IH), 
7.46 (d, J=8.7 Hz, IH). 7.36 (d, J=8.8 Hz. IH). 7.09 (dd, J=8.8. 2.6 Hz. IH), 7.06 (d, J=8.9 Hz, 
IH). Found: C, 57.21; H, 2.65; N, 6.58. C20H10CI2N2O4. 1/2 MeOH requires C, 57.36; H. 2.82; 
N. 6.53. 

EXAMPLE 122 

The preparation of 2-f(EV2-(2-Bromophenvnethenvn-5-methox v-lH-indole (531) (11. Ar=2- 
hromophenvl) 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2- 
bromobenzyl)(triphenyl)phosphonium bromide using the procedure described in example 37, 
except that the aldehyde was added at 0 "C, the ratio of LDA:aIdehyde was 1.46:1 and die 
reaction time was 5 h, to give (after crystallisation from CH2Cl2/hexane) the diene (531) as a 
yellow solid (the pure E isomer) (88 %), mp 120-123 "C. 'H NMR (CDCI3) 8 8.21 (br s. IH), 
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7.66 (dd. J=7.9. 1.5 Hz, IH). 7.59 (dd, J=8.1, 1.0 Hz, IH), 7.32 (br t, J=7.1 Hz, IH). 7.27 (d, 
J=8.3 Hz, IH). 7.22 (d, J=16.4 Hz, IH), 7.12 (td, J=7.6, 1.5 Hz, IH), 7.05 (d. J=16.4 Hz, IH), 
7.04 (d, J=2.4 Hz, IH), 6.88 (dd, J=8.8, 2.4 Hz, IH). 6.59 (d, J=1.7 Hz, IH), 3.86 (s. 3H). 
Found: C, 61.97; H, 4.30; N. 4.17. Ci7H,4BrNO requires C. 62.21; H, 4.30; N, 4.27. 

Representative Procedure for Combining Method 4a and Metho d 6 of Scheme 2 
EXAMPLE 123 

The preparation of 4-(2-broniophenvn-9-methoxvPViTolo[3.4-clcarbaz ole-1.3(2H.6H)-dione 
r532^ (V. R^^=li. Ar=2-bromophenvn 

A foil-covered mixture of the pure E diene (531) (1 .00 g, 3.05 mmol) prepared as 
described in example 122 and maleimide (1.48 g, 15.2 mmol) in dry toluene (10 mL) was 
stirred in a sealed vial at reflux for 24 h. The resulting thick suspension was transferred to a 
flask using further toluene (30 mL) and dioxane (40 mL), then treated with DDQ (3.49 g, 
15.4 mmol), stirring under reflux for 24 h. The resulting mixture was treated with saturated 
aqueous NaHCOs solution (250 mL) and the product extracted with 15% MeOH/CHiCli. 
These extracts were washed with aqueous NaHCOa solution and water. The aqueous 
NaHCOs solution and water was extracting several times with 15% MeOH/CH2Cl2, then the 
combined extracts were concentrated to dryness. The residue was adsorbed onto silica gel and 
chromatographed. Elution with 0-0.75% MeOH/CH2Cl2, then with 0.75% MeOH/CH2Cl2 
gave the crude product (532) which crystallised pure from MeOH/CHzCh/hexane as an 
orange crystalline solid (1.23 g. 96 %), mp 273-275 "C. 'H NMR [(€03)280] 5 1 1.96 (br s, 
IH), 1 1.08 (br s, IH), 8.46 (d, J=2.6 Hz, IH). 7.74 (d, J=7.8 Hz, IH), 7.58 (d, J=8.9 Hz, IH), 
7.55 (s, IH), 7.48 (m, 2H), 7.39 (m, IH). 7.25 (dd, J=8.9, 2.7 Hz, IH), 3.89 (s, 3H). Found: C, 
60.08; H, 3.02; N, 6.68. C2iHi3BrN203 requires C, 59.88; H, 3.1 1; N, 6.65. 

FX AMPLE 124 

The preparation of 4-(2-Bromophenyl)-9-hvdroxvpvrrolor3.4-c1carbazole-1.3(2H.6H')-dione 
(S33^ (VL R'°=H. Ar=2-bromophenvn 

The methyl ether (532) prepared as described in example 123 was demethylated with 
BBr3 using the procedure described in example 80, except that the reaction time was 4 h. 
Crystallisation from MeOH/CH2Cl2/hexane gave the phenol (533) in a yield of 89 % as a 
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yellow-orange solid, mp 244-246 'C. NMR ((CD3)2S0] 5 1 1 .83 (br s, 1H). II .01 (br s. IH). 
9.29 (br s. IH), 8.31 (d, J=2.4 Hz. IH). 7.73 (br d. J=7.9 Hz. IH), 7.47 (m, 4H). 7.38 (m. IH). 
7.08 (dd, J=8.7, 2.5 Hz. IH). Found: C, 57.82; H, 2.90; N, 6.72. C2oHuBrN203.1/2 HjO requires 
C. 57.71; H, 2.91; N. 6.73. 

EXAMPLE 125 

The preoararion of 4-f 1 . 1 '-BiDhenvn-2-vl-9-methoxvDvrrGlof3.4-c1carbazole-l.3f2H.6H)- 
dione (534) (V. R'°=H. Ar=2-biDhenvn 

A mixture of the bromo derivative (532) (85.5 mg. 0.203 mmol) prepared as described 
in example 123, [l,l'-bis(diphenyIphosphino)fenocene]dichloropalIadium(II).CH2Cl2 (85 
mg, 0.104 mmol) and tetraphenyltin (0.451, 1.06 mmol) in dry DMF (2.5 mL) was stirred in a 
sealed vial at 130 °C for 4 d. The resulting mixture was added to aqueous NaHCOs (100 mL) 
then extracted with 2:1 CH2Cl2/EtOAc (5 x 80 mL). The extracts were washed with water. 
The water was extracting with 2: 1 CH2Cl2/EtOAc, then the combined organic extracts were 
concentrated to dryness. The residue was chromatographed several times on silica gel 
(eluting with CH2CI2) to give the crude product (44.5 mg, 54%). This was combined with 
material from similar reactions and purified by preparative reversed phase C-18 HPLC (using a 
gradient of 65-99% CHsCN/aqueous HCO2NH4 buffer, pH 3.45) to give (after crystallisation 
from MeOH/CH2Cl2/hexane) the pure product (534) (21 % overall) as a yellow solid, mp 
220-223 "C. 'H NMR [(€03)280] 8 1 1.76 (br s. IH), 10.87 (br s, IH). 8.39 (d, J=2.6 Hz, IH), 
7.50 (m, 5H). 7.38 (s, IH). 7.20 (dd. J=8.9, 2.6 Hz. IH). 7.10 (m. 5H), 3.86 (s. 3H). Found: C. 
77.37; H. 4.21; N. 6.88. C27Hi8N203 requires C. 77.50; H, 4.34; N, 6.69. 

EXAMPLE 126 

The preparation of 4-1 1 . l'-Biphenvll-2-vl-9-hvdroxvpvrrolof 3.4-clcarbazole-l .3(2H.6H>- 
dione (535) (VI. R'°=H. Ar=2-biphenvn 

The methyl ether (534) prepared as described in example 125 was demethylated with 
BBr3 using the procedure described in example 80, except that the reaction time was 4 h, to 
give (after crystallisation from MeOH/CH2Cl2/hexane) the phenol (535) (98 %) as a yellow 
solid, mp 198-203 "C (dec). 'H NMR [(CD3)2SO] 5 1 1.61 (br s. IH). 10.82 (br s, IH), 9.22 (br 
s, IH), 8.24 (d, J=2.4 Hz, IH), 7.52 (m, IH), 7.45 (m, 3H), 7.37 (d, J=8.7 Hz, IH), 7.31 (s. IH), 
7.11 (m, 5H), 7.03 (dd. J=8.7, 2.5 Hz, IH). Found: C, 76.38; H, 3.94; N, 6.99. C26H16N2O3. 1/4 
H2O requires C, 76.37; H. 4.07; N, 6.85. 
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EXAMPLE 127 

The preparation of 5-Methoxv-2-f(E)-2-f2-nitroDhenvlkthenvl1-lH-indole (536) fll, Ai^2- 
nitrophenvl) 

The S-niethoxy-lH-indoIe-2-carbaldehyde (1) was reacted with (2- 
nitrobenzyl)(triphenyl)phosphoniura chloride using the procedure described in example 37, 
except that the ratio of LDA:aldehyde was 1.37:1 and the reaction time was S h, to give (after 
crystallisation from CH2Cl2/hexane) the diene (536) as red-orange crystals (the pure E 
isomer) (47 %), mp 136-138 ^C. NMR (CDCI3) 5 8.25 (br s, IH), 7.98 (dd, J=8.2. 1.2 Hz, 
IH), 7.78 (dd, J=7.9, 1.0 Hz, IH). 7.61 (td, J=7.6, 0.9 Hz, IH). 7.41 (d, J=16.3 Hz, IH), 7.39 (td, 
J=7.8, 1.3 Hz, IH), 7.27 (m, IH), 7.13 (d, J=16.3 Hz, IH), 7.04 (d, J=2.4 Hz, IH), 6.90 (dd, 
J=8.8, 2.5 Hz, IH), 6.62 (d, J=1.8 Hz. IH). 3.86 (s, 3H). Found: C, 69.44; H, 4.49; N, 9.70. 
C17H14N2O3 requires C, 69.38; H, 4.79; N, 9.52. 

EXAMPLE 128 

The preparation of 9-Methoxv-4-(2-nitrophenvnpvrrolor3,4-c1carbazole-13(2H,6HVdione 
(537) (V. R^^=H, Ar=2-nitrophenvn 

The pure E diene (536) prepared as described in example 127 was subjected to 
successive reactions with maleimide and then DDQ according to the above representative 
procedure described in example 123 , to give (after crystallisation from 
MeOH/EtOAc/CH2Cl2/hexane) the product (537) (97 %) as a yellow-orange solid, mp 294- 
298 °C. ^H NMR [(€03)280] 6 12.01 (br s, IH), 1 1.10 (br s, IH), 8.44 (d, J=2.5 Hz, IH), 8.21 
(dd, J=8.1, 1.0 Hz, IH), 7.86 (td, J=7.5, 1.4 Hz, IH), 7,74 (td, J=7.8, 1.3 Hz, IH), 7.67 (s, IH), 
7.65 (dd, J=7.6, 1.4 Hz, IH), 7.59 (d, J=8.9 Hz, IH), 7.25 (dd, J=8.7, 2.6 Hz, IH), 3.90 (s, 3H). 
Found: C, 64.99; H, 3.42; N, 10.79. C2iHi3N305 requires C, 65.12; H, 3.38; N, 10.85. 

EXAMPLE 129 

The preparation of 9-Hvdroxv-4-(2-nitrophenvnpvrrolor3.4-clcarbazole-L3(2H,6H)-dione 
(538^ fVL R^^=H. Ar=2>nitrophenvn 

The methyl ether (537) prepared as described in example 128 was demethylated with 
BBr3 using the procedure described in example 80, except that the reaction time was 5 h with 
5 equiv. BBr3, then a further 21 h with an extra 5 equiv. BBrs, to give (after crystallisation 
from MeOH/CH2Cl2/hexane) the phenol (538) (53 %) as an orange solid, mp 322-330 "^C. ^H 
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NMR [(CD3)2SO] 8 1 1.88 (br s, IH), 11.05 (br s, IH), 9.29 (br s, IH). 8.30 (d, J=2.4 Hz, IH), 
8.20 (dd, J=8.2, 1.1 Hz, IH), 7.85 (td. J=7.5, 1.2 Hz, IH), 7.73 (td, J=7.9, 1.4 Hz, IH), 7.63 (dd, 
J=7.6, 1.4 Hz. IH), 7.61 (s, IH), 7.47 (d, J=8.7 Hz, IH), 7.09 (dd, J=8.7, 2.5 Hz, IH). Found: C, 
63.03; H, 3.27; N, 10.59. C2oHnN3D5.1/2 MeOH requires C, 63.24; H, 3.37; N, 10.79. 

EXAMPLE 1 30 

The preparation of 4-f2-AminoDhenvl')-9-methoxvpvnrolof3.4-clcarbazole-1.3(2H.6H)-dione 
r539) fV. R'°=H. AF=2-aminophenvn 

A solution of the nitro derivative (537) (71 mg, 0.183 mmol) prepared as described in 
example 128 in 2:1 THF/MeOH (45 mL) containing wet 10% Pd-C (71 mg) was 
hydrogenated at 60 psi for 7 h. The solution was filtered throught celite, the celite and 
catalyst were washed thoroughly with MeOH and THF, then the filtrate was concentrated to 
dryness. Crystallisation of the residue from MeOH/CHaCb/hexane gave the amine (539) (67 
mg, 97%) as a yellow solid, mp >320 "C. 'H NMR I(CD3)2S0] 5 1 1.80 (br s, IH), 10.94 (br s, 
IH), 8:47 (d, J=2.6 Hz, IH), 7.54 (d, J=8.8 Hz, IH), 7.51 (s, IH), 7.21 (dd, J=8.8, 2.6 Hz, IH), 
7.08 (td,.J=7J, h5.Hz,JH), 7.01 (dd. J=7.6, 1.5 Hz, IH), 6.73 (dd, J=8.1, 0.6Hz. IH), 6.61 (td, 
J=7.4, 0.9 Hz, IH), 4.70 (s. 2H), 3.89 (s, 3H). Found: C, 67.22; H, 4.50; N, 1 1.03. 
C21H15N3O3.H2O requires C, 67.19; H, 4.56; N, 11.19. 

EXAMPLE 131 

The preparation of 4-(2-Aminophenvn-9-hvdroxvpvrrolor3.4-c1carbazole-l.3(2H.6H)-dione 
(540^ (WL R'°=H. Ar=2-aminophenvn 

A solution of the nitro derivative (538) (81 mg, 0.217 mmol) prepared as described in 
example 129 in 2:1 THF/MeOH (60 mL) containing wet 10% Pd-C (81 mg) was 
hydrogenated at 60 psi foi 12 h. The solution was filtered throught celite, the celite and 
catalyst were washed thoroughly with MeOH and THF, then the filtrate was concentrated to 
dryness. Crystallisation of the residue from MeOH/CHaClz/hexane gave the amine (540) (60 
mg, 81%) as a brown solid, mp >330 °C. 'H NMR [(CD3)2SO] 5 1 1.67 (br s, IH), 10.88 (br s, 
IH), 9.21 (s. IH), 8.32 (d, J=2.4 Hz, IH), 7.46 (s, IH), 7.42 (d, J=8.6 Hz, IH), 7.08 (td, J=7.9, 
1.5 Hz, IH), 7.05 (dd, J=8.7, 2.4 Hz, IH), 7.00 (dd, J=7.6, 1.4 Hz, IH), 6.72 (br d, J=8.1 Hz, 
IH), 6.60 (td, J=7.4, 0.9 Hz, IH), 4.69 (s, 2H). Found: C, 66.35; H, 4.06; N, 1 1.76. 
C20H13N3O3.H2O requires C. 66.48; H, 4.18; N, 1 1.63. 
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EXAMPLE 132 

The preparation of 4-(2-Hvdroxvphenvn-9-inethoxvpviTolor3.4-c1carbazole-1.3(2H.6IT)- 
dione (541) (V. R'°=H. Ai^2-hvdroxYPhenvn 

A solution of the amine (539) (129 mg, 0.361 nunol) prepared as described in 
example 130 in 90% H2SO4 (7.5 mL) was cooled to -10 "C and diluted with ice-water (20 mL). 
After stirring at -10 "C for 10 min, the resulting suspension was treated dropwise with a solution 
of NaNCh (38 mg, 0.55 1 mmol) in cold water (2x 1 mL), and stirred at - 1 0 to -5 °C for 30 min. 
A solution of urea (13 mg, 0.216 mmol) in cold water (2x 0.75 mL) was added and the mixture 
was stirred at -5 °C for 5 min. Finally, a suspension of KI (400 mg, 2.41 mmol) and Cul (402 
mg, 2.1 1 mmol) in cold water (2x 2.5 mL) was added, then the cooling bath was removed and 
the mixture was stirred for 10 min, then at 60-65 "C for 2 h. An aqueous solution of sodium 
metabisulfite (100 mL of 5%) was added, then the pH was adjusted to pH = 3 with NaHCOs and 
the mixture extracted with EtOAc (5x 100 mL). The extracts were washed with water (200 mL), 
the water was extracting with EtOAc, the combined organic extracts were concentrated to 
dryness. Hie residue was adsorbed onto silica gel and chromatographed. Elution with 0-0.5% 
MeOH/CH2Cl2 followed but 0.5% MeOH/CHjCh gave a mixture of crude iodides (543,544) 
(24 mg, see experiment below for analytical data). Elution with 1% MeOH/CH2Cl2 gave 
(after crystallisation from THF/CH2Cl2/pentane) the phenol (541) (31 rag, 24 %) as a bright 
yellow solid, mp 264-267 °C. 'H NMR [(CD3)2SO] 5 1 1 .82 (br s, IH), 10.95 (br s, IH), 9.41 (br 
s, IH), 8.47 (d, J=2.6 Hz, IH), 7.56 (s, IH), 7.54 (d, J=8.9 Hz, IH), 7.25 (dd, J=7.4, 1.6 Hz, IH), 
7.23 (td, J=7.9, 1.7 Hz, IH), 7.22 (dd, J=8.7. 2.6 Hz, IH), 6.91 (br d, J=7.5 Hz, IH), 6.87 (td, 
J=7.4, 0.9 Hz, IH), 3.89 (s, 3H). Found: C, 70.40; H, 4.06; N, 7.95. C2jH,4N204 requires C, 
70.39; H, 3.94; N, 7.82. 

EXAMPLE 133 

The preparation of 9-Hvdroxv-4-(2-hvdroxvphenvnpvrrolof3.4-c1carbazo1e-1.3(2H.6HV 
dione (542) (VI. R'°=H. Ar=2-hvdroxvphenvn 

The methyl ether (541) prepared as described in example 132 was demethylated with 
BBrs using the procedure described in example 80, except that the reaction time was 4 h, to 
give (after crystallisation from MeOH/THF/CH2Cl2/hexane) the phenol (542) (73 %) as a 
yellow-orange solid, mp 291-296 "C. 'H NMR [(€03)280] 5 1 1.67 (br s, IH), 10.88 (br s, IH), 
9.37 (br s, IH), 9.22 (br s, IH), 8.31 (d, J=2.4 Hz, IH), 7.51 (s, IH), 7.42 (d, J=8.7 Hz, IH), 7.24 
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(dd. J=7.5, 1 .5 Hz, IH). 7.22 (td, J=7.7, 1.8 Hz, IH). 7.05 (dd, J=8.7. 2.5 Hz, IH), 6.91 (br d, 
J=8.0 Hz, IH), 6.86 (td, J=7.4, 0.9 Hz, IH). Found: C, 66.61; H, 3.67; N, 7.70. C2oH|2N204.H20 
requires C. 66.30; H, 3.89; N, 7.73. 

EXAMPLE 134 

The preparation of 4-f2-Iodophenvn-9-methoxvpvrrolor3.4-c1carbazole-L3(2H>6HVdione 
(543^ (V- R^^=H. Ar=2-iodophenvn 

A solution of the amine (539) (46 mg, 0.129 nimol) prepared as described in example 
130 in 90% H2SO4 (2.5 mL) was cooled to -5 **C, diluted with ice- water (2.5 mL), then allowed 
to warm to 7 X. The resulting suspension was treated dropwise with a solution of NaN02 (13.6 
mg, 0.197 mmol) in cold water (2x 0.5 mL), and stilted at 7 for 8 min. A solution of urea (5 
mg, 0.083 mmol) in cold water (2x 0.4 mL) was added and the mixture was stirred at 7 **C for 4 
min. Finally, a suspension of KI (140 mg, 0.843 mmol) and Cul (140 mg, 0.735 mmol) in cold 
water (2x 1 mL) was added, then the cooling bath was removed and the mixture was stirred for 
10 min, then at 60-65 °C for 2 h. An aqueous solution of sodium metabisulfite (100 mL of 0.5%) 
was added, then the mixture was extracted with 20% THF/EtOAc (5x 100 mL). The extracts 
were washed with water (200 mL), the water was extracting with EtOAc, the the combined 
organic extracts were concentrated to dryness. The residue was adsorbed onto silica gel and 
chromatographed. Elution with 0-0.5% MeOH/CH2Cl2 followed by 0.5% MeOH/CH2Cl2 gave 
the crude product (22 mg). This was purified by further chromatography on silica gel (eluting 
with 1% EtOH/CHCla) to yield the crude major iodide (543) (18 mg, 30%), which was 
combined with material from similar reactions, rechromatographed (eluting with 20% 
EtOAc/petroleum ether) and crystallised from MeOH/THF/CH2Cl2/hexane as yellow-orange 
crystals, mp 31 1-315 °C. ^H NMR [(€03)280] 5 1 1.95 (br s. IH), 1 1.07 (br s, IH), 8.46 (d, 
J=2.6 Hz, IH), 7.97 (dd, J=7.7, 0.9 Hz, IH), 7.58 (d, J=8.8 Hz, IH), 7.50 (td, J=7.6, 0.9 Hz, IH), 
7.48 (s, IH), 7.44 (dd, J=7.6, 1,8 Hz, IH), 7.25 (dd, J=8.9, 2.7 Hz, IH), 7.19 (td, J=7.6, 1.8 Hz, 
IH), 3.89 (s. 3H). Found: C, 53.87; H, 2.76; N, 5.98. C21H13IN2O3 requires C, 53.87; H, 2.80; N, 
5.98. FABMS found [M+H]*: 469.0046. C21H14IN2O3 requires 469.0049. 

EXAMPLE 135 

Tlie preparation of 9-Hvdroxv-4-(2-iodophenvnpvrrolof3,4-c1carbazoIe-l,3(2H,6H)-dione 
(545^ fVL R'^=H, Ar=2-iodophenvn 
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The methyl ether (543) prepared as described in example 134 was demethylated with 
BBra using the procedure described in example 80, to give (after crystallisation from 
MeOH/CH2Cl2/hexane) the phenol (545) (88 %) as a yellow-orange solid, mp 217-223 "C. 'H 
NMR [(CD3)2SOJ 8 1 1 .82 (br s, IH), 1 1 .01 (br s, IH), 9.28 (br s, IH), 8.32 (d. J=2.4 Hz, IH), 
7.96 (br d, J=7.8 Hz, IH). 7.49 (br t, J=7.7 Hz, IH). 7.46 (d, J=8.9 Hz, IH), 7.42 (s. IH), 7.42 
(dd. J=7.4. 1.7 Hz, IH). 7.19 (td. J=7.6. 1.7 Hz, IH), 7.08 (dd, J=8.7, 2.5 Hz, IH). Found: C, 
52.93; H, 2.55; N, 6.07. C2oHi JIN2O3 requires C, 52.89; H, 2.44; N, 6.17. FABMS found 
[M+H]*: 454.9889. C20H12IN2O3 requires 454.9893. 

EXAMPLE 136 

The preparation of (2-Cvanobenzvn(triphenvl')phosphonium bromide (547) 

Bromination of o-tolunitrile with NBS/AIBN, followed by reaction of the crude 
bromide with triphenylphosphine (1.2 equiv.), using the procedure described in example 102, 
except that the reaction time for the bromination was 2 h, gave the phosphonium salt (547) 
(70 %) as a light brown powder, mp (CH2Cl2/benzene) 237-241 "C. 'H NMR (CDCI3) 6 7.90 
(dd, J=7.8, 2.3 Hz, IH), 7.85-7.63 (m, 15H), 7.52 (br t, J=7.7 Hz, IH), 7.44 (br d, J=7.5 Hz, IH), 
7.38 (tdd, J=7.6, 2.1, 1.0 Hz, IH), 5.86 (d, J=14.7 Hz, 2H). Found: C, 67.88; H, 4.42; N, 3.09. 
C26H2iBrNP requires C, 68.13; H, 4.62; N, 3.06. 

EXAMPLE 137 

The preparation of 2-f(E')-2-f5-Methoxv-lH-indol-2-vnethenvnbenzonitrile (548) (II. Ar=2- 
cvanophenvl) 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2- 
cyanobenzyl)(triphenyl)phosphonium bromide (547) prepared as described in example 136 
using the procedure described in example 37, except that the LDA and aldehyde were 
(sequentially) added at 0 °C, the ratio of LDA:aldehyde was 1 .55:1 and the reaction time was 
5 h, to give (after crystallisation from CH2Cl2/hexane) the diene (548) as a yellow solid (the 
pure E isomer) (60 %), mp 192-196 "C, 'H NMR (CDCI3) 6 8.40 (br s, IH), 7.79 (d, J=8.1 Hz, 
IH), 7.66 (dd, J=8.1, 0.9 Hz, IH), 7.58 (td, J=7.9, 1.3 Hz, IH), 7.32 (td, J=8.0, 0.9 Hz. IH), 7.29 
(d, J=8.5 Hz, IH), 7.28 (d, J=16.9 Hz, IH), 7.18 (d, J=16.4 Hz, IH), 7.04 (d, J=2.4 Hz, IH), 6.91 
(dd, J=8.9, 2.4 Hz, IH), 6.64 (d, J=1.8 Hz, IH). 3.86 (s, 3H). Found: C, 79.05; H, 5.16; N, 10.31. 
C18H14N2O requires C, 78.81; H. 5.14; N, 10.21. 
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EXAMPLE 138 

The preparation of 2-(9-Methoxv-l ,3-dioxo-K2,3,6>tetrahvdropv^^olor3.4-clcarbazQl-4- 
vnben2onitrile fS49) (V. R'^=H, Ar=2-cvanophenvn 

The E diene (548) prepared as described in example 137 was subjected to successive 
reactions with maleimide and then DDQ according to the above representative procedure 
described in example 123 , except that most of the poorly soluble final product was obtained 
by filtration of the diluted product solution, then washing thoroughly with aqueous NaHCOa 
solution, 15% MeOH/CH2Cl2 and water, with the reminder being obtained by the extraction 
of the water phase with ethyl acetate. The organic layer was dried, the drying agent was 
removed and the solution was concentrated to dryness. Crystallization from 
THF/CHaCh/hexane, to give the product (549) (96 %) as a yellow solid, mp 348-350 **C. 
NMR [(CD3)2SO] 5 12.06 (br s. IH), 11.19 (br s, IH), 8.48 (d, J=2.6 Hz, IH), 7.96 (dd, J=7.7, 

1.0 Hz, IH), 7.82 (td, J=7.7, 1.4 Hz, IH), 7.71 (br d, J=7.4 Hz, IH). 7.71 (s, IH), 7.66 (td, J=7.6. 

1.1 Hz, IH), 7.60 (d, J=8.9 Hz, IH), 7.27 (dd, J=8.8, 2.6 Hz, IH), 3.90 (s, 3H). EIMS found NT: 
367.0956. C22H13N3O3 requires 367.0957. 

EXAMPLE 139 

The preparation of 2-(9-Hvdroxv-1.3-dioxo-L2,3,6-tetrahvdropviTolof3,4-c1carbazoM' 
vnbenzonitrile (550) (VL R^^=H. AF=2-cvanophenvn 

The methyl ether (549) prepared as described in example 138 was demethylated with 
BBrs using the procedure described in example 80, except that the reaction time was S h with 
S equiv. BBrs, then a further 4 h with an extra S equiv. BBrs, to give (after crystallisation 
from THF/CH2Cl2/hexane) the phenol (550) (83 %) as a yellow solid, mp 199-204 °C (dec). 
'H NMR [(CD3)2SO] 5 1 1.93 (br s, IH), 1 1.13 (br s, IH), 9.31 (br s, IH), 8.34 (d, J=2.4 Hz, 
IH), 7.96 (dd, J=7.6, 0.9 Hz, IH), 7.82 (td, J=7.7, 1.4 Hz. IH), 7.70 (br d, J=7.5 Hz, IH), 7.65 
(s, IH). 7.65 (td, J=7.7, 1.0 Hz, IH), 7.48 (d, J=8.7 Hz. IH). 7.10 (dd, J=8.7. 2.5 Hz. IH). 
Found: C, 70.17; H, 3.46; N, 11.49. C2iHnN303.1/4 H2O requires C, 70.49; H, 3.24; N. 11.74. 

EXAMPLE 140 

The preparation of 5-Methoxv-2-f(E)-2-(3-nitrophenvl)ethenvll-lH-indole (551) (II. Ar=3- 
nitrophenvl) 
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The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (3- 
nitrobenzyl)(triphenyl)phosphonium bromide using the procedure described in example 37, ' 
except that the LDA and aldehyde were sequentially added at 0 °C, the ratio of LDA:aldehyde 
was 1 .5: 1 and the reaction time was S h, to give (after crystallisation from 
MeOH/CH2Cl2/hexane) the diene (S51) as an orange-red solid (the pure E isomer) (SI %), 
mp 178-182 'C. 'H NMR [(CD3)2S0] 5 1 1.27 (br s, IH), 8.34 (t, J=1.9 Hz, IH), 8.09 (dd, J=8.1, 
1.8 Hz, IH), 7.99 (d, J=7.9 Hz, IH), 7.67 (t, J=8.0 Hz, IH), 7.47 (d, J=16.5 Hz, IH), 7.26 (d, 
J=8.6 Hz, IH), 7.25 (d, J=16.6 Hz, IH), 7.03 (d, J=2.4 Hz, IH), 6.77 (dd, J=8.8, 2.5 Hz, IH), 
6.61 (d, J=1.6 Hz, IH), 3.76 (s, 3H). Found: C, 69.36; H, 4.77; N, 9.78. Ci7H,4N203 requires C, 
69.38; H, 4.79; N, 9.52. 

EXAMPLE 141 

The preparation of 9-Methoxv-4'(3-nitrophenvl)Dvn'olof3.4-c1carbazole"L3f2H.6HVdione 
(5521 fV, R'^sR Ar=3-nitroDhenvn 

The pure E diene (551) prepared as described in example 140 was subjected to 
successive reactions with maleimide and then DDQ according to the above representative 
procedure described in example 123, except that the poorly soluble final product was 
obtained by filtration of the diluted product solution, then washing thoroughly with aqueous 
NaHCOa solution, 15% MeOH/CH2Cl2 and water, followed by crystallization from 
MeOH/THF, to give the product (552) (81 %) as a brown solid, mp >340 **C. NMR 
[(CD3)2SO] 5 1 1 .99 (br s, IH), 1 1.18 (br s, IH), 8.50 (d, J=2.5 Hz, IH), 848 (t, J=L9 Hz, IH), 
8.31 (dd. J=8.1, 1.7 Hz, IH), 8.1 1 (br d, J=7.8 Hz, IH). 7.78 (t, J=8.0 Hz, IH), 7.75 (s, IH), 7.58 
(d, J=8.8 Hz, IH), 7.25 (dd, J=8.8, 2.6 Hz, IH), 3.90 (s, 3H). Found: C, 62.17; H, 3.52; N, 10.33. 
C21H13N3O5.H2O requires C, 62.22; H. 3.73; N, 10.37. 

Example 142 

The preparation of 9-Hvdroxv-4-(3>nitrophenvl)Dvrrolof3,4"Clcarbazole-13(2H.6H)-dione 
(553) fVL R^^=H. Ar=3-nitrophenvn 

The methyl ether (552) prepared as described in example 142 was demethylated with 
pyridinium hydrochloride using the procedure described in example 81, to give (after 
crystallisation from THF/hexane) the phenol (553) (74 %) as an orange-brown solid, mp 300- 
310 *X: (dec). *H NMR [(€03)280] 5 1 1.86 (br s. IH). 1 1 .1 1 (br s, IH), 9.29 (br s, IH), 8.46 (t, 
J=l .9 Hz, IH), 8.35 (d, J=2.4 Hz, IH), 8.30 (ddd, J=8.2, 2.5. 0.8 Hz, IH), 8.10 (dt, J=7.8, 1.2 
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Hz, IH), 7.77 (t. J=8.0 Hz, IH), 7.70 (s, IH), 7.47 (d, J=8.7 Hz, IH), 7.09 (dd, J=8.7, 2.5 Hz. 
IH). FABMS found M*: 373.0692. C20H11N3O5 requires 373.0699. 

EXAMPLE 143 

The preparation of f2-Chloro-3-nitrobenzvnftriphenvl)phosphoniuin bromide (554) 

Bromination of 2-chIoro-3-nitroto]uene with NBS/AIBN, followed by reaction of the 
crude bromide with triphenylphosphine, using the procedure described in example 102, 
except that the reaction time for the bromination was 2 h and the displacement reaction was 
performed at 70 "C for 1 d, gave the phosphonium salt (554) (44 %) as a light brown solid, 
mp (CH2Cl2/benzene) 224-228 "C. 'H NMR (CDCI3) 5 8.09 (br d, J=8.3 Hz, IH), 7.86-7.63 (m, 
16H), 7.34 (t, J=8.1 Hz, IH), 5.95 (d, J=14.6 Hz, 2H). Found: C, 58.68; H, 4.12; N, 2.79. 
C25H2oBrClN02P requires C, 58.56; H, 3.93; N, 2.73. 

EXAMPLE 144 

The preparation of 2-r(EV2-(2-Chloro-3-nitrophenvlkthenvn-S-niethoxv-lH-indole (555) (IL 
Ar=2-chloro-3-nitrophenvn 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2-chloro-3- 
nitrobenzyl)(triphenyl)phosphonium bromide (554) preared as described in example 143 
using the procedure described in example 37, except that the LDA and aldehyde were 
(sequentially) added at 0 "X^, the ratio of LDA:aldehyde was 1.5:1 and the reaction time was 5 
h, to give (after crystallisation from CH2Cl2/pentane) the diene (555) as an orange crystalline 
solid (the pure E isomer) (50 %), mp 131-133 °C. 'H NMR (CDCI3) 6 8.24 (br s, IH), 7.86 (dd, 
3=8.0, 1.4 Hz. IH), 7.63 (dd. J=7.9. 1.4 Hz, IH), 7.40 (t, J=8.0 Hz. IH). 7.28 (d, J=8.5 Hz, IH). 
7.25 (d, J=15.8 Hz, IH), 7.15 (d, J=16.4 Hz, IH), 7.05 (d, J=2,4 Hz, IH), 6.91 (dd, J=8.9, 2.4 
Hz, IH), 6.65 (d, J=1.7 Hz, IH), 3.86 (s, 3H). Found: C, 61.97; H, 3.92; N, 8.50. CnHi3ClN203 
requires C, 62.11; H, 3.99; N, 8.52. 

EXAMPLE 145 

The preparation of 4-(2-Chloro*3-nitrophenvl)-9-methoxvpvrrolof3.4-c1carbazole- 
L3f2H,6H)-dione (556) fV. R'^=R Ar=2-chloro-3-nitrophenvl) 

The pure £ diene (555) prepared as described in example 144 was subjected to 
successive reactions with maleimide and then DDQ according to the procedure described in 
example 123 , to give (after crystallisation from THF/pentane) the product (556) (93 %) as a 
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yellow-brown solid, mp 315-320 "C (dec). 'H NMR [(€03)280] 5 12.07 (br s, IH), 1 1.16 (br s. 
IH). 8.46 (d, J=2.6 Hz, IH), 8.1 1 (dd. J=8.1, 1.5 Hz, IH), 7.82 (dd, J=7.7, 1.6 Hz, IH), 7.69 (t, 
J=7.9 Hz. IH), 7.69 (s. IH), 7.59 (d, J=8.9 Hz, IH), 7.26 (dd, J=8.8, 2.6 Hz, IH), 3.90 (s, 3H). 
Found: C, 60.47; H, 3.17; N, 9.78. C21H12CIN3O5.I/4 THF requires C, 60.08; H. 3.21; N, 9.55. 

EXAMPLE 146 

The preparation of 4-f2-Chloro-3"nitrophenvlV9-hvdroxvpvrTolof3.4-c1carba2ole- 
1.3r2H.6m-dione (557) fVL R^^=R Ar=2-chloro-3>nitrophenvn 

The methyl ether (556) prepared as described in example 145 was demethylated with 
BBra using the procedure described in example 80, except that the reaction time was 5 h with 
10 equiv. BBra, to give (after crystallisation from THF/CH2Cl2/pentane) the phenol (557) (84 
%) as a yellow solid, mp 304-308 °C. NMR [(CD3)2SO] 6 1 1.92 (br s, IH), 1 1.11 (br s, IH), 
9.30 (s, IH), 8,31 (d, J=2.4 Hz, IH), 8.1 1 (dd, J=8.2. 1.5 Hz, IH), 7.81 (dd, J=7.6, 1.5 Hz, IH), 
7.68 (t, J=7.9 Hz, IH), 7.63 (s, IH), 7.47 (d. J=8.7 Hz, IH), 7.10 (dd, J=8.7, 2.5 Hz, IH). Found: 
C, 58.70; H, 2.72; N, 10.10. C20H10CIN3O5 requires C, 58.91; H, 2.47; N, 10.30, 

EXAMPLE 147 

The preparation of 4-(3-Amino-2-chlorophenvl)-9-hvdroxvpvrrolor3,4-c1carbazole- 
1.3f2H.6H)-dione (558) (VI. R'^= H. Ar=3-amino-2-chlorophenvn 

A mixture of the nitro derivative (557) (66 mg, 0.162 mmol) prepared as described in 
example 146 and freshly prepared (wet) nickel boride (202 mg) in MeOH (4.8 mL) and IM 
HCl (1.2 mL) was stirred at reflux for 100 min. Cone, aqueous ammonia and aqueous 
NaHCOs (100 mL) were added and the mixture extracted with EtOAc (8x 100 mL). The 
extracts were concentrated, adsorbed onto silica gel and chromatographed. Elution with 0-1% 
MeOH/CH2Cl2 then 1.5% MeOH/CH2Cl2 and THF gave (after crystallisation from 
THF/CH2Cl2/pentane) the amine (558) (83 %) as a yellow-orange solid, mp 348-352 **C. ^H 
NMR [(CD3)2SO] 5 1 1.76 (br s, IH), 10.96 (br s. IH), 9.25 (br s, IH). 8.31 (d, J=2.4 Hz, IH), 
7.45 (s, IH), 7.44 (d, J=8.7 Hz, IH). 7.08 (t, J=7.8 Hz, IH), 7.07 (dd, J=8.7, 2.5 Hz, IH), 6.86 
(dd. J=8.1, 1.5 Hz, IH), 6.60 (dd, J=7.4, 1.3 Hz. IH), 5.39 (s, 2H). Found: C, 63.79; H, 3.47; N, 
10.37. C20H12CIN3O3.I/2 THF requires C, 63.85; H, 3.90; N, 10.15. 

EXAMPLE 148 

The preparation of (2"Chloro-4-nitroben2vn(triphenv])phosphonium bromide (559) 
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Bromination of 2-chloro-4-nitrotoluene with NBS/AIBN, followed by reaction of the 
crude bromide with triphenylphosphine, using the procedure described in example 102, 
except that the reaction time for the bromination was 24 h and the displacement reaction was 
perfonned at 20 "C for 7 d, gave the crude phosphonium salt (559) (34 %) as a light brown 
solid, mp (benzene) 70-75 "C (dec). 'H NMR [(CD3)2S0] 5 8.21 (d, J=2.5 Hz, IH), 8.13 (dd. 
J=8.7, 2.5 Hz, IH), 7.94 (td, J=7.5, 1.6 Hz, 3H). 7.80-7.66 (m, 12H), 7.43 (dd, J=8.5, 2.6 Hz, 
IH), 5.33 (d, J=15.7 Hz, 2H). FABMS found Nr=432.0916, 434.0904. C2SH20CINO2P requires 
432.0921.434.0891. 

EXAMPLE 149 

The preparation of 2-f(E'>-2-(2-Chioro-4-nitrophenvi)ethenvl1-5-methoxv-lH-indole (560) (11. 
Ar=2-chloro-4-nitrophenvn 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2-chloro-4- 
nitrobenzyl)(triphenyl)phosphonium bromide (559) prepared as described in example 148 
using iihe procedure described in example 37, except that the LDA and aldehyde were 
(sequentially) added at 0 °C, the ratio of LDA:aldehyde was 1.5:1 and the reaction time was 5 
h, to give (after crystallisation from CHiC^/hexane) the diene (560) as a dark red-brown 
solid (the pure E isomer) (46 %), mp 239-241 »C. 'H NMR [(CD3)2SO] 8 1 1.57 (br s, IH), 8.32 
(d, J=2.0 Hz, IH), 8.18 (dd, J=8.8. 2.1 Hz, IH), 8.15 (d, J=8.9 Hz, IH). 7.59 (d, J=16.3 Hz. IH), 
7.47 (d, J=16.3 Hz, IH), 7.29 (d. J=8.9 Hz, IH), 7.05 (d, J=2.4 Hz. IH), 6.82 (dd, J=8.7. 2.5 Hz, 
IH), 6.70 (s, IH), 3.76 (s, 3H). Found: C, 62.14; H, 3.91; N, 8.52. C17H13CIN2O3 requires C, 
62.11; H, 3.99; N, 8.52. 

Example 150 

The preparation of 4-(2-Chloro-4-nitrophenvn-9-methoxvpvrrolof3.4-clcarbazole- 
1 ■3(2H.6H>-dione (561) (V. R'°=H. Ar=2-chloro-4-nitrophenvn 

The pure £ diene (560) prepared as described in example 149 was subjected to 
successive reactions with maleimide and then DDQ according to the procedure described in 
example 123 . to give (after crystallisation from THF/hexane) the product (561) (98 %) as an 
orange solid, mp 279-282 "C. 'H NMR [(€03)280] 5 12.06 (br s, IH), 11.20 (br s, IH). 8.46 (d, 
J=2.6 Hz. IH), 8.43 (d, J=2.2 Hz, IH), 8.29 (dd, J=8.4, 2.4 Hz, IH), 7.83 (d, J=8.4 Hz, IH), 7.66 
(s, IH), 7.59 (d, J=8.9 Hz, IH), 7.27 (dd. J=8.8. 2.6 Hz, IH), 3.90 (s, 3H). Found: C, 59.83; H, 
3.61; N, 9.57. C21H12CIN3O5.I/4 THF requires C. 60.08; H, 3.21; N. 9.55. 
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EXAMPLE 151 

The preparation of 4-(2-Chloro-4-nitrophenvn-9-hvdroxvpviTolof 3.4-c1carbazole- 
1.3r2H.6ir>-dione fS62) fVI. R'°=H. Ar=2-chloro-4-nitroDhenvn 

The methyl ether (561) prepared as described in example 150 was demethylated with 
BBrs using the procedure described in example 80, except that the reaction time was 5 h with 
5 equiv. BBra, then a further 5 h with an extra 5 equiv. BBrs, to give (after crystallisation 
from THF/CHzCb/pentane) the phenol (562) (85 %) as a red-orange solid, mp 301-305 "C. 'H 
NMR [(CD3)2SO] 5 11.94 (br s, IH), 11.13 (br s, IH), 9.32 (br s, IH), 8.43 (d, J=2.3 Hz, IH), 
8.32 (d, J=2.4 Hz, IH), 8.29 (dd. J=8.5, 2.3 Hz, IH), 7.82 (d, J=8.4 Hz, IH), 7.61 (s, IH), 7.48 
(d, J=8.7 Hz, IH), 7.10 (dd, J=8.7, 2.5 Hz, IH). Found: C, 58.81; H, 2.35; N, 10.05. 
C20H10GIN3O5 requires C, 58.91; H, 2.47; N, 10.30. 

EXAMPLE 152 

The preparation of 4-r4-Amino-2-chlorophenvl)-9-hvdroxvpvrro]or3.4-clcarbazole- 

I. 3f2H.6m-dione (563) fVI. R'°= H. Ar=4-amino-2-chlorophenvn 

A mixture of the nitro derivative (562) (90 mg, 0.221 nunol) prepared as described in 
example 151 and freshly prepared (wet) nickel boride (277 mg) in MeOH (7.2 mL) and IM 
HCl (1.8 mL) was stirred at reflux for 1 h. Cone, aqueous anmionia and aqueous NaHCOa 
(120 mL) were added and the mixture extracted with EtOAc (6 x 80 mL). The extracts were 
concentrated, adsorbed onto silica gel and chromatographed. Elution with 0-2% 
MeOH/CH2Cl2 then elution with THF gave (after crystallisation from THF/CH2Cl2/pentane) 
the amine (563) (100 %) as an orange solid, mp 293-303 °C (dec). 'H NMR [(€1)3)280] S 

I I . 70 (br s, IH), 10.92 (br s, IH), 923 (br s, IH), 8.30 (d, J=2.4 Hz, IH), 7.44 (s, IH), 7.43 (d, 
J-.=8.7 Hz, IH), 7.09 (d, J=8.2 Hz, IH), 7.05 (dd, J=8.7, 2.5 Hz, IH), 6.71 (d, J=2.2 Hz, IH), 6.58 
(dd, J=8.1, 2.2 Hz, IH), 5.51 (s, 2H). Found: C, 60.42; H, 3.64; N, 10.05. C20H12CIN3O3.5/4 
H2O requires C, 60.01; H, 3.65; N, 10.50. 

EXAMPLE 153 

The preparation of (2-Chloro-5-nitrobenzvl)(triphenvnphosphonium bromide (564) 

Bromination of (2-chloro-S-nitrophenyl)methanol with 30% HBr in acetic acid, 
followed by reaction of the crude bromide with triphenylphosphine, using the procedure 
described in example 1 12, gave the phosphonium salt (564) (63 %) as a white solid, mp 
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(CH2Cl2/benzene) 239-243 °C. 'H NMR (CDCI3) 5 8.22 (br s. IH). 8.07 (br d, J=8.7 Hz, IH), 
7.87-7.65 (m. 15H), 7.41 (d, J=8.9 Hz, IH). 5.80 (d, J=14.8 Hz, 2H). Found: C, 58.56; H, 3.93; 
N, 2.73. C25H20B1CINO2P requires C, 58.47; H, 3.98; N, 2.66. 

EXAMPLE 154 

The preparation of 2-fnEV2-(2-Chloro-5-nitrophenvl')ethenvll-5-inethoxv-lH-indole (565) (II. 
Ar=2-chloro-5-nitrophenvn 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2-chloro-5- 
nitrobenzyl)(triphenyl)phosphoniuin bromide (564) prepared as described in example 153 
using the procedure described in example 37, except that the LDA and aldehyde were 
sequentially added at 0 °C,' the ratio'of LDAfaldehyde was 1.5:1 and the reaction dme was 5 
h, to give (after crystallisation from CH2Cl2/pentane) the diene (565) as an orange solid (the 
pure E isomer) (57 %), mp 191-193 °C. 'H NMR (CDCI3) 8 8.54 td, J=2.6 Hz, IH), 8.25 (br s, 
IH), 8.02 (dd, J=8.8, 2.6 Hz, IH), 7.56 (d, J=8.9 Hz, IH), 7.28 (d, J=8.7 Hz, IH), 7.26 (d, 
J=16.4 Hz, IH), 7.20 (d, J=16.5 Hz. IH), 7.06 (d. J=2.4 Hz. IH), 6.91 (dd, J=8.8. 2.5 Hz, IH), 
6.70 (br s, IH), 3.86 (s, 3H). Found: C, 61.44; H, 3.92; N, 8.55. C17H13CIN2O3.I/4 H2O requires 
C. 61.27; H, 4.08; N, 8.41. 

EXAMPLE 155 

The preparation of 4-(2-Chloro-5-nitrophenvn-9-methoxvpvrrolof3.4-c1carbazole- 
1.3(2H.6HVdione (566) (V. R'°=H. Ar=2-ch1oro-5-nitrophenvn 

The pure E diene (565) prepared as described in example 154 was subjected to 
successive reactions with maleimide and then DDQ according to the above representative 
procedure described in example 123, to give (after crystallisation from THF/CH2Cl2/pentane) 
die product (566) (95 %) as a yellow-orange solid, mp 285-287 "C. 'H NMR [(CD3)2SO] 5 
12.06 (brs, IH), 11.16(brs, IH), 8.46 (d, J=2.6 Hz, IH), 8.36 (d. J=2.8 Hz, lH),8.33(dd, 
J=8.7, 2.7 Hz, IH), 7.91 (d, J=8.7 Hz, IH), 7.71 (s, IH), 7.60 (d, J=8.9 Hz, IH), 7.27 (dd, 
J=8.9, 2.6 Hz, IH), 3.90 (s, 3H). Found: C, 57.34; H, 2.68; N, 9.38. C2iH,2ClN305.1/4 
CH2CI2 requires C. 57.61; H, 2.84; N, 9.48. 

EXAMPLE 156 

The preparation of 4-(2-Chloro-5-nitrophenv!)-9-hvdroxvpvrrolor3.4-c1carba2ole- 
1 .3(2H.6HVdione (567) (VI. R'°=H. Ar=2-chloro-5-nitroDhenvn 
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The methyl ether (566) prepared as described in example 155 was demethylated with 
BBra using the procedure described in example 80, except that the reaction time was 6 h with 
10 equiv. BBra, then a further 4 h with an extra 10 equiv. BBra, to give (after crystallisation 
from THF/CH2Cl2/pentane) the phenol (567) (88 %) as a yellow-orange solid, mp 268 ''C 
(dec). NMR [(CD3)2SO] 5 1 1.94 (br s, IH), 1 1.1 l(br s. IH), 9.31 (br s, IH), 8.35 (d, J=2.6 
Hz. IH), 8.32 (dd. J=8.6. 2.9 Hz, IH), 8.32 (d, J=2.4 Hz, IH), 7.91 (d, J=8.7 Hz, IH), 7.66 (s, 
IH), 7.48 (d. J=8.7 Hz, IH), 7.10 (dd, J=8.7, 2.5 Hz. IH). Found: C, 58.31; H, 2.45; N, 9.98. 
C20H10CIN3O5.I/4H2O requires C, 58.27; H, 2.57; N, 10.19. 

EXAMPLE 157 

The preparation of 4-(5-Amino-2'ChloroDhenvlV9-hvdroxvpvrrolor3.4-c1carbazole- 
L3f2H.6HVdione (568) (VL R'^=H. Ar=5-amino-2-chloroDhenvn 

A mixture of the nitro derivative (567) (70 mg, 0. 172 nmiol) prepared as described in 
example 156 and freshly prepared (wet) nickel boride (266 mg) in MeOH (5.6 mL) and IM 
HCl (1.4 mL) was stirred at reflux for 3 h. Cone, aqueous ammonia and aqueous NaHCOa 
(100 mL) were added and the mixture extracted with EtOAc (5x 70 mL). The extracts were 
washed with water, concentrated, adsorbed onto silica gel and chromatographed. Elution with 
0-2% MeOH/CH2Cl2 then 3% MeOH/CH2Cl2 gave (after crystallisation from 
TEIF/CH2Cl2/pentane) the amine (568) (97 %) as an orange solid, mp 301-306 X: (dec). 'H 
NMR [(CD3)2SO] 5 11.78 (br s, IH), 10.97 (br s, IH), 9.26 (br s, IH), 8.31 (d, J=2.4 Hz, IH), 
7.45 (s, IH), 7.45 (d. J=8.7 Hz, IH), 7.13 (d, J=8.3 Hz, IH). 7.07 (dd, J=8.7. 2.5 Hz, IH), 6.62 
(dd. J=8.2, 2.8 Hz. IH), 6.60 (d, J=2.3 Hz, IH), 5.29 (s, 2H). Found: C, 63.09; H, 3.17; N, 10.91. 
C20H12CIN3O3.I/4H2O requires C, 62.84; H, 3.30; N, 10.99. 

EXAMPLE 158 

The preparation of (2-Chloro-3-methoxvbenzvl)(triphenvnphosphonium bromide (569) 

Bromination of 2-chloro-l-methoxy-3-methylbenzene with NBS/AIBN, followed by 
reaction of the crude bromide with triphenylphosphine, using the procedure described in 
example 102, except that the reaction time for the bromination was 5 h, gave a mixture of 
phosphonium salts containing (569) (20 %) as a light brown solid which was used without 
further purification. A small amount of the pure salt (569) was obtained by crystallisation of 
the mother liquors as white needles, mp (CH2Cl2/benzene) 228-231 'C. 'H NMR (CDCI3) 5 
7.81-7.60 (m. 15H). 7.17 (dt, J=7.8, 2.0 Hz, IH), 7.1 1 (t, J=8.0 Hz, IH), 6.87 (dt, J=8.2, 1 .8 Hz, 
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IH), 5.65 (d, J=14.4 Hz. 2H), 3.81 (s, 3H). Found: C, 62.88; H, 4.64. C26H23BrCIOP requires C, 
62.73; H, 4.66. 

EXAMPLE 159 

The preparation of 2-f(EV2-(2-Chloro-3-methoxvphenvl)ethenvll-5-niethoxv-lH-indole 
(570) ai. Ar=2-chloro-3-methoxvi)henvn and 2-chloro-3-rfEV2-(5-niethoxv-lH-indol-2- 
vDethenvllphenol (571) fll. Ar=2-chloro-3-hvdroxvDhenvn 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with very crude (2-chloro- 
3-methoxybenzyl)(triphenyl)phosphoniuni bromide (569) prepared as described in example 
158 using the procedure described in example 37, except that the LDA and aldehyde were 
sequehtially added at 0 °C, the ratio of LDA:aldehyde was 1 .5 : 1 and the reaction time was 5 
h, to give a'crude mixture of die'nes, which wei^chromatbgraphed on silica gel. Elution with 
0-50% CHaCli/petroleum ether then elution with 60% CHiCh/petroleum ether gave (after 
crystallisation from CHaCh/pentane) the major product diene (570) as a pale yellow solid 
(the pure E isomer) (31 %), mp 179-183 "C. 'HNMR (CDCI3) 6 8.22 (br s. IH), 7.32 (d, 
J=16.4 Hz, IH), 7.31 (dd, J=8.2, 1.4 Hz, IH), 7.26 (d, J=8.7 Hz, IH), 7.23 (t, J=8.0 Hz, IH), 
7.09 (d, J=16.5 Hz, IH), 7.04 (d, J=2.4 Hz, IH), 6.87 (dd, J=8.7, 2.5 Hz, IH), 6.85 (dd, J=7.8, 
1.3 Hz. IH), 6.58 (d, J=1.6 Hz, IH), 3.93 (s. 3H), 3.85 (s, 3H). Found: C, 68.79; H, 5.22; N, 
4.51. CigHi6ClN02 requires C. 68.90; H. 5.14; N, 4.46. Further elution of the column with 
60% CH2Cl2/petroleum ether and CH2CI2 gave (after crystallisation from CH2Cl2/pentane) 
the minor product diene (571) as a pale yellow solid (the pure £ isomer) (25 %), mp 172-175 
'H NMR (CDCI3) 6 8.20 (br s. IH), 7.27 (m, IH). 7.26 (d, J=8.7 Hz, IH), 7.19 (t, J=7.9 Hz, 
IH), 7.18 (d, J=16.4 Hz, IH), 7.10 (d, J=16.4 Hz, IH), 7.04 (d, J=2.4 Hz, IH), 6.95 (dd, J=8.1, 
1.5 Hz, IH). 6.88 (dd, J=8.8, 2.5 Hz. IH). 6.60 (d, J=1.7 Hz, IH), 5.65 (s, IH), 3.86 (s, 3H). 
Found: C, 67.23; H, 4.72; N, 4.72. C17H14CINO2.I/4 H2O requires C, 67.1 1; H. 4.80; N. 4.60. 

EXAMPLE 160 

The preparation of 4-(2-Chloro-3'hvdroxvpheTivlV9-methoxvpvrrolof3.4-c1carbazole- 
L3f2H.6HVdione (572) (V, R^^=H, Ar=2-chloro-3-hvdroxvphenvn 

A foil-covered mixture of the pure E diene (571) (1 10 mg, 0.367 mmol) prepared as 
described in example 159 and maleimide (180 mg, 1.85 mmol) in dry toluene (2 mL) was 
stirred in a sealed vial at reflux for 24 h (Method 4a). The resulting thick suspension was 
transferred to a flask using dioxane (5 mL), then treated with manganese dioxide (738 mg. 
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8.49 mmol), stirring at reflux under Nj for 22 h (as decribed in the procedure for example 
79), after addition of water and extraction with ethyl acetate. The organic phase was dried, 
the drying agent was removed and the solvent concentrated to dryness. Chromatography and 
crystallisation from THF/CH2Cl2/pentane the product (S72) (34 %) as an orange-brown solid, 
mp 280-290 °C (dec). 'H NMR [(CDj)2S0] 5 11 .92 (br s, 1H), 1 1.04 (br s, IH). 10.23 (br s, 
IH), 8.46 (d, J=2.6 Hz, IH). 737 (d, J=8.8 Hz, IH), 7.52 (s, IH), 7.24 (dd, J=8.9, 2.6 Hz, IH), 
7.21 (t, J=7.8 Hz, IH), 7.05 (dd, J=8.2, 1.5 Hz. IH), 6.88 (dd, J=7.5, 1.4 Hz, IH), 3.89 (s, 3H). 
Found: C, 64.09; H, 3.48; N, 7.25. C21H13CIN2O4 requires C, 64.21; H, 3.34; N, 7.13. 

EXAMPLE 161 

The preparation of 4-(2-Ch1oro-3-hvdroxYphenvl)-9-hvdroxvpvrrolof3.4-c1carbazole- 
1.3f2H.6HVdione f573'> fVI. R'°=H. Ar=2-chloro-3-hvdroxvphenvn 

The methyl ether (572) prepared as described in example 160 was demethylated with 
BBrs using the procedure described in example 80, to give (after crystallisation from 
THF/CH2Cl2/pentane) the phenol (573) (91 %) as a yellow-orange solid, mp 197-203 'C 
(dec). 'H NMR [(CD3)2SO] 5 11.78 (br s, IH), 10.98 (br s, IH), 10.17 (br s, IH), 9.26 (s, IH), 
8.31 (d, J=2.4 Hz, IH). 7.47 (s, IH). 7.45 (d, J=8.7 Hz, IH), 7.20 (t, J=7.8 Hz, IH), 7.07 (dd, 
J=8.7, 2.5 Hz. IH), 7.04 (dd, J=8.3, 1.5 Hz, IH), 6.87 (dd, J=7.5, 1.4 Hz, IH). Found: C, 62.06; 
H, 3.29; N, 7.36. C2oHnClN204.1/2 H2O requires C, 61.95; H, 3.12; N. 7.22. 

EXAMPLE 162 

The preparation of (2-Chloro-4-methoxvbenzvl)(triphenvnphosphonium bromide (574) 

Bromination of (2-chloro-4-methoxyphenyl)methanol with 30% HBr in acetic acid, 
followed by reaction of the crude bromide with triphenylphosphine, using the procedure 
described in example 1 12, except that the reaction time for the bromination was 4 h and the 
reaction time for the displacement was 28 h, gave the phosphonium salt (574) (100 %) as a 
white solid, mp (CH2Cl2/benzene) 223-226 'H NMR (CDCI3) 6 7.82-7.61 (m. 15H). 7.53 
(dd, J=8.4, 2.7 Hz, IH), 6.72 (d, J=2.8 Hz, IH), 6.70 (dd, J=8.9, 2.5 Hz, IH). 5.57 (d, J=13.6 Hz, 
2H), 3.74 (s, 3H). Found: C, 63.05; H, 4.74. C26H23BrC10P requires C, 62.73; H, 4.66. 

EXAMPLE 163 

The preparation of 2-rfE')-2-(2-Chloro-4-methoxvphenvl)ethenvl1-5-methoxv-lH-indole 
(575) (II. Ar=2-chloro-4-methoxvphenvn 
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The S-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2-chloro-4- 
methoxybenzyl)(triphenyl)phosphoniuin bromide (574) prepared as described in example 162 
using the procedure described in example 37, except that the LDA and aldehyde were 
sequentially added at 0 ^C, the ratio of LDA:aldehyde was 1.5:1 and the reaction time was 5 
h, to give (after crystallisation from CH2Cl2/pentane) the diene (575) as a pale yellow solid 
(the pure E isomer) (64 %), mp 129-132 "C. 'H NMR (CDCI3) 5 8.17 (br s, IH), 7.60 (d, J=8.8 
Hz, IH), 7.25 (d, J=8.3 Hz, IH). 7.19 (d, J=16.5 Hz, IH), 7.03 (d, J=2.4 Hz, IH), 6.96 (d, J=17.3 
Hz, IH), 6.94 (d, J=2.4 Hz, IH), 6.86 (dd, J=8.7, 2.6 Hz, IH), 6.85 (dd, J=8.7, 2.8 Hz, IH), 6.54 
(d, J=1.7 Hz, IH), 3.85 (s, 3H), 3.83 (s, 3H). Found: C, 69.05; H, 5.41; N, 4.68. CiaHicClNCb 
requires C, 68.90;.H, 5.14; N, 4.46. 

EXAMPLE 164 

The preparation of 4-(2-Chloro-4-methoxvDhenvl)-9-methoxvDvrrolof 3.4-c1carbazole- 
1.3f2H.6H)-dione (516) fV. R'°=H. Ar=2-chloro-4-methoxvphenvn 

The pure E diene (575) prepared as described in example 163 was subjected to 
successive reactions with maleimide and then DDQ according to the above representative 
procedure described in example 123 , to give (after crystallisation from THF/pentane) the 
product (576) (86 %) as a yellow-orange solid, mp 284-286 **C. 'H NMR [(€03)280] 8 1 1.93 
(br s, IH), 11.06 (br s, IH), 8.46 (d, J=2.6 Hz, IH), 7.56 (d, J=8.9 Hz, IH), 7.54 (s, IH), 7.41 (d, 
J=8.5 Hz. IH), 7.24 (dd, J=8.9, 2.6 Hz, IH), 7.15 (d, J=2.6 Hz, IH), 7.01 (dd, J=8.5, 2.6 Hz, 
IH), 3.89 (s, 3H), 3.86 (s, 3H). Found: C, 65.30; H, 4.79; N, 5.82. C22Hi5aN204.THF requires 
C. 65.20; H, 4.84; N, 5.85. 

EXAMPLE 165 

The preparation of 4-(2-Chloro-4-hvdroxvphenvn-9-hvdroxvpvrrolor3.4-c1carbazole- 
. 1.3f2H.6H)-dione (577) fVI. R'°=H. Ar=2-chloro-4-hvdroxvphenvn 

The methyl ether (576) prepared as described in example 164 was bis-demethylated 
with BBra using the procedure described in example 80, except that the reaction time was 5 h 
with 10 equiv. BBra, to give (after crystallisation from THF/CH2Cl2/pentane) the phenol 
(577) (90 %) as a yellow-orange solid, mp 330-340 "C (dec). 'H NMR [(CD3)2S01 5 1 1.75 (br 
s, IH). 10.97 (br s, IH), 10.00 (br s, IH), 9.25 (s, IH), 8.31 (d, J=2.4 Hz, IH), 7.47 (s, IH), 7.44 
(d, J=8.7 Hz, IH), 7.27 (d, J=8.4 Hz, IH), 7.06 (dd, J=8.7, 2.5 Hz, IH), 6.93 (d, J=2.5 Hz, IH), 
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6.82 (dd, J=8.3, 2.4 Hz, IH). Found: C, 62.63; H, 3.44; N, 7.10. C20H11CIN2O4.I/4 H2O requires 
C, 62.68; H, 3.02; N,7.31. 

EXAMPLE 166 

The preparation of (2-Chloro-5-methoxvbeTizvl')(triphenvl)phosphonium bromide (578) 

Bromination of l-chloro-4-methoxy-2-methylbenzene with NBS/AIBN, followed by 
reaction of the crude bromide with triphenylphosphine, using the procedure described in 
example 102, except that the reaction time for the bromination was 4 h, gave the 
phosphonium salt (578) (76 %) as a light brown solid, mp (CHjCli/benzene) 189-190.5 "C. 
'H NMR (CDCI3) 6 7.82-7.61 (m, 15H), 7.21 (t. J=2.8 Hz, IH), 7.04 (dd, J=8.8, 0.8 Hz, IH), 
6.76 (dt, J=8.9, 2.7 Hz. IH), 5.59 (d, J=14.4 Hz,'2H), 3.58 (s, 3H). Found: C, 62.75; H, 4.70. 
C26H23B1CIOP requires C, 62.73; H, 4.66. 

EXAMPLE 167 

-The preparation of 2-r(E)-2-(2-Chloro-5-methoxvphenvl)ethenvll-5-methoxv-lH-indole 
(579) (n. Ar=2-chloro-5-methoxvphenvl) 

The 5-methoxy-lH-indole-2-carbaldehyde (1) was reacted with (2-chloro-5- 
raethoxybenzyl)(triphenyl)phosphonium bromide (578) prepared as described in example 166 
using the procedure described in example 37, except that the LDA and aldehyde were 
(sequentially) added at 0 "C, the ratio of LDA:aldehyde was 1.5: 1 and the reaction time was 5 
h, to give (after crystallisation from CHjClT/hexane) the diene (579) as a pale yellow solid 
(the pure E isomer) (85 %), mp 119-121 "C. 'H NMR (CDCI3) 8 8.22 (br s. IH), 7.29 (d, J=8.9 
Hz, IH), 7.26 (br d, J=8.7 Hz, IH), 7.22 (d, J=16.5 Hz, IH), 7.18 (d, J=3.0 Hz, IH), 7.06 (d, 
J=16.7 Hz, IH), 7.04 (br s, 1 H), 6.88 (dd, J=8.7, 2.5 Hz, IH), 6.77 (dd, J=8.8, 3.0 Hz, IH), 6.59 
(d, J=1.8 Hz, IH), 3.86 (s, 3H), 3.85 (s, 3H). Found: C, 68.70; H, 5.1 1; N, 4.37. CisHieClNOa 
requires C, 68.90; H, 5.14; N, 4.46. 

EXAMPLE 168 

The preparation of 4-(2-Chloro-5-niethoxvphenvn-9'methoxvpviTolor3.4-c1carbazole- 
L3r2H.6m-dione (580) (V. R^^=H, Ar=2-chloro-5-methoxvDhenvn 

The pure E diene (S79) prepared as described in example 167 was subjected to 
successive reactions with maleimide and then DDQ according to the above representative 
procedure described in example 123 , to give (after crystallisation from 
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MeOH/CH2Cl2/hexane) the product (580) (84 %) as a bright orange solid, mp 284-286 "C. 'H 
NMR [(CD3)2SO] 8 1 1.96 (br s. IH), 11. 08 (br s, IH), 8.46 (d, J=2.6 Hz, IH), 7.58 (s, IH), 7.57 
(m, IH). 7.46 (d, J=8.7 Hz, IH), 7.25 (dd, J=8.8, 2.6 Hz, IH), 7.07 (d, J=2.9 Hz. IH), 7.04 (dd, 
J=8.7, 3.1 Hz. IH). 3.89 (s, 3H). 3.80 (s, 3H). Found: C, 62.50; H, 3.77; N, 6.54. 
C22H15CIN2O4.H2O requires C. 62.20; H, 4.03; N, 6.59. 

EXAMPLE 169 

The preparation of 4-(2-Chloro-5-hvdroxvphenvn-9-hvdroxvpvtTolor3.4-c1carbazole- 
1.3f2H.6HVdione (581) (VI. R'°=H. Ar=2-chloro-S-hvdroxvphenvn 

The methyl ether (580) prepared as described in example 168 was bis-demethylated 
with BBrs using the procedure described in example 80. except that the reaction time was 6.5 
h with 10 equiv. BBr3, to give (after crystallisation from MeOH/CH2Cl2/hexane) the phenol 
(581) (90 %) as an orange-red crystalline solid, mp 335-340 "C. 'H NMR [(CD3)2SO] 5 1 1.80 
(br s. IH). 1 1.00 (br s, IH). 9.78 (br s. IH), 9.27 (br s, IH), 8.31 (d, J=2.4 Hz. IH), 7.49 (s, IH), 
7.45 (d, J=8.7 Hz. IH), 7.32 (d. J=8.5 Hz. IH). 7.07 (dd, J=8.7, 2.5 Hz. IH), 6.84 (dd, J=8.5, 2.9 
Hz, IH), 6.82 (d, J=2.8 Hz. IH). Found: C, 63.25; H, 3.63; N, 6.73. C2oHnClN204.1/2 H2O.I/4 
Hexane requires C, 63.09; H, 3.82; N. 6.84. 




(VIII) 

SCHEME 3 
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Scheme 3 Procedures 

Representative Procedure for Method 1 1 of Scheme 3 
E XAMPLE 170 

ITie preparation of 2-(4-(2-Chlorophenvl V9-methoxV' 1 .3-dioxO'2.3-dihvdroDvrrolQr3^4' 
c1carbazol-6f lH)-vnethvl methanesulfonate (V: Ar=2-chlorophenvK R'^=CHoCH70S02CHi) 
f2281 

Alcohol (46) prepared as described in example 43 (1.10 g, 2.61 mmol) was dissolved 
in dry tetrahydrofuran (80 mL) under nitrogen. The resulting solution was cooled to 0 and 
triethylamine (2.0 mL) was added followed by methanesulfonyl chloride (263 mL, 3.40 
mmol) dropwise. After 30 minutes a further portion of methanesulfonyl chloride (50 mL) was 
added and then after another 30 minutes the reaction was diluted with saturated sodium 
bicarbonate and extracted with ethyl acetate. The organic layer was dried, the drying agent 
was removed and the solution was concentrated to drynessCrystallisation from ethyl 
acetate/hexane gave mesylate (228) (0.96 g. 74%) as a yellow solid, mp 254 (dec). 
HMR 6 [(CD3)2SO] 1 1.15 (s, IH), 8.53 (d, J=2.6 Hz, IH), 7.90 (s, IH), 7.74 (d, J=9.0 Hz, 
IH). 7.58 (m, IH), 7.48 (m, 3H), 7.33 (dd, J=9.0, 2.6 Hz, IH), 4.89 (t, J=5.0 Hz, 2H), 4.56 
(m, 2H), 3.91 (s. 3H), 2.94 (s. 3H). FABMS found [M+H]*: 499.0694, 501.0696. 
C24H19CIN2O6S requires 499.0731, 501.0701. 

EXAMPLE 171 

Tlie preparation of 2-(4-(2-ChlorophenvlV9-hvdroxv- 1 .3-dioxo-2,3-dihvdropvrrolor3.4- 
c1carbazol-6(lH)-vl)ethvl methanesulfonate (VII: Ar=:2-chlorophenvl, n=2, mesylate) (229) 

Mesylate (228) (1.23 g, 2.48 mmol) prepared as described in example 170 was 
reacted according to the procedure described in example 80, except that the reaction time 
was 7 hours, after which chromatography on silica eluting with ethyl acetate/hexane (1:1 to 
3:1) and trituration from ethyl acetate/hexane gave phenol (229) (1.05 g, 87%) as a yellow 
solid, mp 266 "C (dec). 'H NMR 6 ((€03)280] 11.09 (br s, IH), 9.40 (s, IH), 8.39 (d, J=2.5 
Hz. IH), 7.84 (s, IH), 7.62 (d, J=8.9 Hz, IH), 7.58 (m, IH), 7.48 (m, 3H), 7.14 (dd, J=8.9, 
2.5 Hz, IH). 4.85 (t, J=5.0 Hz, 2H), 4.54 (m, 2H), 2.93 (s, 3H). Found: C, 58.13; H, 3.74; N, 
5.72. C23H,,7ClN206S.l/4hexane requires C, 58.10; H, 4.08; R 5.53. 
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EXAMPLE 172 

The preparation of 6'(3-BromoDropvl)-4-(2-chlorophenvlV9>hvdroxvpvrrolof3.4- 
ckarbazole-l,3f2H.6HVdione (Vn , Ar=2-chlorophenvL n=3, bromide) fS8) 

Reaction of alcohol (31) prepared as described in example 40 with methanesulfonyl 
chloride, followed by demethylation with BBra following the proceedure described in 
example 170 gave the bromide (58) (81%), orange powder, mp 278 ® C (dec), 'h NMR 5 
[(CD3)2SO] 1 1.08 (s, IH), 9.39 (s, IH), 8.39 (d, J=2.4 Hz, IH), 7.81 (s, IH), 7.60 (d, J=8.7 
Hz, IH), 7.60-7.58 (m, IH), 7.53-7.43 (m, 3H). 7.16 (dd. J=8.7, 2.4 Hz, IH), 4.55 (t, J=6.9 
Hz, 2H), 3.56-3.49 (m, 2H), 2.34-2.24 (m, 2H). Found: C, 56.94; H, 3.45. N, 5.69. 
C23Hi6BrClN203 requires C, 57.10; H. 3.33; N, 5.79. 

Example 173 

The preparation of 6-(3-Bromopropvn-9-hvdroxv-4-phenvlpvrrolof3.4-c1carbazole- 
1.3(2H.6H)-dione (VII: Ar=rphenvl n=:3, bromide) (204) 

Alcohol (202) prepared as described in example 83 (0.50 g, 1 .25 nmiol) was reacted 
according to the proceedure described in example 170 followed by the procedure described in 
example 80. Chromatography on silica eluting with ethyl acetate/hexane (1:1 to 4:1) followed 
by crystallisation from ethyl acetate/hexane gave bromide (204) (0.54 g, 97%) as an orange 
powder, mp 280-282 ^C. 'H NMR 5 [(CDj^jSO] 11.07 (s, IH), 9.36 (s, IH), 8.41 (d, J=2.2 
Hz, IH). 7.83 (s, IH), 7.66 (m, 2H), 7.58 (d, J=8.8 Hz, IH), 7.47 (m. 3H), 7.14 (dd, J=8.8, 
2.2 Hz, IH), 4.57 (t, J=6.9 Hz, 2H), 3.53 (t, J=6.5 Hz, 2H), 2.32 (m. 2H). Found: C, 61.87; H, 
3.69; N. 6.59. C23Hj7BrN203 requires: C. 61.48; H. 3.81; N, 6.23. 

EXAMPLE 174 

The preparation of 2-(9-Hvdroxv-l,3-dioxo-4-phenvl'23-dihvdropvrrolof3,4-c1carbazol- 
6f lH)'Vnethvl methanesulfonate (VII: Ar=phenvL n=2. mesylate) (205) 

Alcohol (201) (0.21 g, 0.53 nrniol) prepared as described in example 82 was reacted 
according "to the proceedure described in example 170 followed by the procedure described in 
example 80. Chromatography on silica eluting with ethyl acetate/hexane (1:1 to 4:1) followed 
by crystallisation from ethyl acetate/hexane gave mesylate (205) (0.19 g, 80%) as a yellow 
solid, mp 271-276 'H NMR 6 [(CD3)2SO] 11.08 (s. IH), 9.37 (br s, IH), 8.40 (d, J=2.4 
Hz. IH). 7.86 (s. IH), 7.67 (m. 2H), 7.60 (d. J=8.8 Hz. IH), 7.46 (m, 3H), 7.13 (dd, J=8.8, 
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2.4 Hz. IH), 4.86 (t, J=4.8 Hz, 2H), 4.57 (t, J=4.8 Hz, 2H), 2.97 (s, 3H). FABMS found 
[M+H]*: 451.0958. CiaHigNaOeS requires 451.0964. 

EXAMPLE 175 

The preparation of 6-(6-Bromohexvn-9-hvdroxv-4-phenvlpviTolof3.4-c1carbazole- 
1.3f2H.6HVdione rVII: Ar=Dhenvl. n=6. bromide) (206) 

Alcohol (203) (0.30 g, 0.67 nunol) prepared as described in example 84 was reacted 
according to the proceedure described in example 170 followed using the procedure 
described in example 80. Chromatography on silica eluting with ethyl acetate/hexane (1:1 to 
4:1) followed by crystallisation from ethyl acetate/hexane gave bromide (206) (0.29 g, 88%) 
as a orange solid, mp 214-216 "C. 'H NMR 5 [(CD3)2SO] 11.04 (s, IH), 9.33 (s, IH), 8.41 (d, 
J=2.4 Hz, IH), 7.78 (s, IH), 7.65 (m, 2H), 7.56 (d, J=8.8 Hz, IH), 7.46 (m, 3H), 7.13 (dd, 
J=8.8, 2.4 Hz, IH), 4.46 (t, J=7.1 Hz, 2H), 3.46 (t, J=6.7 Hz, 2H), 1.74 (m, 4H), 1.41-1.29 (m, 
4H). Found: C, 63.75; H, 4.72; N, 5.94. C26H23BrN203 requires: C, 63.66; H, 4.73; N, 5.71. 

EXAMPLE 176 

The preparation of 6-(3-Bromopropvl)-4-(2-chloro-6-methoxvphenvn-9-hvdroxvpvrrolor3.4- 

clcarbazole-].3(2H.6H)-dione (VII: Ar=2-chloro-6-methoxvDhenvl. n=3. bromide) (201) 

Alcohol (105) (0.20 g, 0.43 mmol) prepared as described in example 58 was reacted 
according to the proceedure described in example 170 followed using the procedure 
described in example 80, except that the boron tribromide reaction was performed at 0 "C for 
2 h and the subsequent worked-up crude was then dissolved in ethyl acetate (100 mL) to 
which lithium bromide (1.0 g) was added. This solution was warmed to 50 °C for 2 h before 
being absorbed onto silica and chromatographed eluting with ethyl acetate/hexane (1:3 to 1:1) 
to give bromide (207) (132 mg, 60%) as a yellow solid, mp 286-288 °C. 'H NMR 5 
[(CD3)2SO] 11.03 (s, IH), 9.38 (s, IH), 8.38 (d, J=2.4 Hz, IH). 7.77 (s, IH), 7.58 (d, J=8.8 
Hz, IH), 7.44 (t, J=8.8 Hz, IH), 7.18 (d, J=8.8 Hz, IH). 7.14 (m, 2H), 4.54 (t. J=7.0 Hz, 2H), 
3.52 (t, J=6.8 Hz, 2H), 2.27 (m, 2H). FABMS found [M+Hf: 513.0182, 515.0192, 517.0169. 
C24Hi8BrClN204 requires 513.0217, 515.0196, 515.0187, 517.0167. 
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EXAMPLE 177 

The preparation of 2-f4-(2.6"DichlorophenvlV9-hvdroxv-L3'dioxo-23-dihvdroDvrrQlor3.4- 
c1carbazol-6nHVvnethvl methanesulfonate CVU: Ar=2.6-dichlorophenvK n=2. mesylate^ 

(231) 

Alcohol (230) (1.0 g, 2.2 minol) prepared as described in example 85 was reacted 
according to the proceedure described in example 170 followed by the procedure described in 
example 80, except that the reaction time with boron tribromide was 30 h. Chromatography 
on silica eluting with ethyl acetate/hexane (1:1 to 4:1) followed by crystallisation from ethyl 
acetate/hexane gave mesylate (231) (0.95 g, 83%) as a yellow solid, mp 255-260 °C. 
NMR 5 [(CD3)2SO] 11.16 (br s, IH), 9.43 (br s, IH), 8.38 (d, J=2.5 Hz, IH), 7.91 (s, IH), 
7.63 (m, 3H), 7.51 (dd, J=8.7. 7.3 Hz, IH), 7.16 (dd. J=8.9, 2.5 Hz, IH), 4.85 (t, J=4.9 Hz. 
2H), 4.53 (t, J=4.9 Hz, 2H), 2.88 (s, 3H). Found: C, 53.48; H, 3.22; N, 5.23. C23H16CI2N2O6S 
requires: C, 53.18; H, 3.10; N. 5,39. 

EXAMPLE 178 

- The preparation of 6-(3-Bromopropvn'4-(2>6-dich!orophenvn-9-hvdroxvpvrrolor3.4- 
c 1carbazole-L3(2H.6H)-dione CVU: Ar=2.6-dichlorophenvl, n=3. bromide) (233) 

Alcohol (232) (0.77 g, 1.68 mmol) prepared as described in example 86 was reacted 
according to the proceedure described in example 170 followed by the procedure described in 
example 80, except that the reaction time with boron tribromide was 18 h. Chromatography 
on silica eluting with ethyl acetate/hexane (1:1 to 4:1) followed by crystallisation from ethyl 
acetate/hexane gave bromide (233) (0.70 g, 80%) as an orange solid, mp 273-276 ^C. 'H 
NMR 5 [(CD3)2SO] 11.15 (br s, IH), 9.42 (s, IH), 8.38 (d, J=2.4 Hz, IH). 7.87 (s, IH), 7.62 
(m, 3H), 7.51 (dd. J=8.9, 7.6 Hz, IH), 7.18 (dd, J=8.8, 2.4 Hz, IH), 4.56 (t, J=6.9 Hz, 2H), 
3.51 (t, J=6.7 Hz. 2H). 2.27 (m, 2H). Found: C, 53.44; H, 2.96; N, 5.23. C23Hi5BK:i2N203 
requires: C, 53.30; H, 2.92; N, 5.40. 

Representative Procedure for Method 12 of Scheme 3 
EXAMPLE 179 

The preparation of 6-f 3-fDimethvlamino)propvll-9«hvdroxv-4'phenvlpvrrolof3,4- 
c1carbazole-L3aH6H)-dione (Vni: Ar=phenvl. n=3, Z^NMe^) (208) 
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To a solution of bromide (204) prepared as described in example 173 (0.12 g, 0.27 
mmol) in dimethylacetamide (4 mL) was added the amine , dimethylamine (25 mol eq., 0.85 
mL in this case as an 40% aqueous solution). The reaction vessel was sealed and heated at 80 

with stirring for 18 h, before being diluted with water. The resulting solution was then 
acidified by the dropwise addition of concentrated hydrochloric acid and the pH was then 
adjusted to approximately pH=9 by the addition of solid potassium carbonate. The 
precipitated product was either collected by filtration and washed with water and diisopropyl 
ether before being dried or extracted with ethyl acetate. The organic layer was dried, the 
drying agent was removed and the solution was concentrated to dryness. Chromatography on 
silica eluting with methanol/dichloromethane (1 :9 to 1 :4), followed by trituration in ethyl 
acetate/hexane gave amine (208) (52 mg, 47%) as a yellow powder, mp 185-189 NMR 
5 [(CD3)2SO] 11.05 (s, IH), 9.34 (s, IH), 8.41 (d, J=2.4 Hz, IH), 7.78 (s, IH), 7.64 (m, 2H), 
7.56 (d. J=8.9 Hz, IH), 7.47 (m, 3H), 7.14 (dd, J=8.9, 2.4 Hz, IH), 4.48 (t, J=6.6 Hz. 2H), 
2.16 (t, J=6.5 Hz, 2H), 2.08 (s, 6H), 1.90 (m, 2H). Found: C, 71.98; H, 5.67; N, 10.14. 
C25H23N3O3.I/4H2O requires: C, 71.84; H, 5.67; N, 10.05. 

EXAMPLE 180 

The preparation of 6-f2-(Dimethvlamino)ethvn-9-hvdroxv-4-phenvlpvrrolor3.4-clcarbazole- 
L3(2H.6HVdione (VIH: Ar=phenvK n=2. Z=NMe2) (209) 

Mesylate (205) prepared as described in example 174 (70 mg, 0.16 mmol) was 
reacted with aqueous dimethylamine solution according to the procedure described in 
example 179 to give amine (209) (30 mg, 48%) as a yellow powder, mp 283-286 ^C. ^H 
NMR 5 [(CD3)2SO] 1 1.05 (br s, IH), 9.33 (s, IH), 8.41 (d, J=2.4 Hz, IH), 7.77 (s, IH), 7.65 
(m, 2H), 7.54 (d, J=8.8 Hz, IH), 7.46 (m, 3H), 7.12 (dd, J=8.8, 2.4 Hz, IH), 4.55 (t, J=6.5 Hz, 
2H), 2.62 (t. J=6.5 Hz, 2H), 2.19 (s, 6H). Found: C, 71.92; H, 5.16; N, 10.55. C24H21N3O3 
requires: C, 72.17; H, 5.30; N, 10.52. 

EXAMPLE 181 

The preparation of 9-Hvdroxv-6-f3-(4-morpholinvnDropvn-4-DhenvlpvrTolof3,4>clcarbazole- 

1.3f2R6H)-dione (VIII; Ar=phenvK n=3. Z=4>morpholinvn (210) 

Bromide (204) (0.10 g, 0.22 mmol) prepared as described in example 173 was reacted 
with morpholine according to the procedure described in example 179to give amine (210) (73 
mg. 72%) as a yellow powder, mp 252-255 ^C. 'H NMR 5 [(CD3)2SO] 1 1 .04 (br s, IH), 9.33 
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(s, IH), 8.41 (d, J=2.5 Hz. IH), 7.81 (s, IH), 7.62 (ra, 2H), 7.57 (d, J=8.9 Hz, IH), 7.47 (m, 
3H), 7.12 (dd, J=8.9, 2.5 Hz, IH), 4.51 (t, J=6.3 Hz, 2H), 3.38 (t, J=4.0 Hz, 4H), 2.18 (br s, 
4H), 2.14 (t, J=6.3 Hz, 2H), 1.93 (m, 2H). Found: C, 71.1 1; H, 5.46; N, 9.29. C27H25N3O4 
requires: C, 71.19; H. 5.53; N. 9.22. 

EXAMPLE 182 

The preparation of 9-Hvdroxv-6-r2-(4-inorpho1invnethvn-4-phenvlpvrrolof3.4-c1carbazole- 
1.3f2H.6tf>-diQne (VIH: Ar=Dhenvl. n=2. Z=4-morpholinvn (211) 

Mesylate (205) (70 mg, 0.16 mmol) prepared as described in example 174 was 
reacted with moq)holine according to the procedure described in example 179 to give amine 
(21 1) (53 mg, 75%) as a yellow powder, mp 260-262 °C. 'H NMR □ [(CD3)2SO] 'H NMR 5 
[(CD3)2SO] 1 1.04 (br s, IH), 9.33 (s, IH), 8.40 (d, J=2.5 Hz, IH), 7.78 (s, IH), 7.64 (m, 2H), 
7.54 (d, J=8.9 Hz, IH), 7.47 (m, 3H), 7.12 (dd, J=8.9, 2.5 Hz, IH), 4.57 (t, J=6.4 Hz, 2H), 
3.45 (t, J=4.5 Hz, 4H), 2.67 (t, J=6.4 Hz, 2H), 2.18 (br t, J=4 Hz, 4H). Found: C, 70.55; H, 
5.25; N, 9.22. C26H23N3O4 requires: C, 70.74; H, 5.25; N, 9.51. 

-EXAMPLE 183 - 

The preparation of 9-Hvdroxv-6-[3-(lH-imida2ol-l-vl)propvl1-4-phenvlpvrrolo[3.4- 
clcarbazole-1.3f2H.6HVdione (VIH: Ar=phenvl. n=3. Z=l-imidazolvn (212) 

Bromide (204) (80 mg, 0.18 mmol) prepared as described in example 173 was reacted 
with imidazole according to the procedure described in example 179to give amine (212) (41 
mg, 53%) as a yellow powder, mp 309-311 °C. 'H NMR 8 [(CD3)2SO] 11.06 (s, IH), 9.36 (s, 
IH), 8.40 (d, J=2.3 Hz, IH), 7.69 (s, IH), 7.64 (m, 3H), 7.47 (m, 4H), 7.22 (s, IH), 7.14 (dd, 
J=8.8, 2.3 Hz, IH), 6.89 (s, IH), 4,44 (t, J=7.4 Hz, 2H), 4.07 (t, J=7.3 Hz, 2H), 2.24 (m, 2H). 
Found: C, 70.31; H, 4.78; N, 12.43. C26H20N4O3.I/2H2O requires: C, 70.10; H, 4.75; N, 
12.57. 

EXAMPLE 184 

The preparation of 9-Hvdroxv-6-f2-(lH-imidazol-l-vl)ethvl1-4-phenvlpvrrolof3.4- 
c1carbazole-1.3(2H.6H)-dione (VIII: Ar=phenvl. n=2. Z=l-imidazolvn (213) 

Mesylate (205) (70 mg, 0.16 mmol) prepared as described in example 174 was 
reacted with imidazole according to the procedure described in example 179 to give amine 
(213) (34 mg, 50%) as a yellow powder, mp > 345 "C. 'H NMR 5 [(CD3)2SO] 1 1.05 (br s. 
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IH), 9.34 (s, IH), 8.39 (d, J=2.4 Hz, IH), 7.59 (m, 2H). 7.45 (m, 5H), 7.27 (s, IH). 7.06 (dd, 
J=8.8, 2.4 Hz, IH), 7.02 (s, IH), 6.75 (s, IH), 4.80 (t, J=5.7 Hz, 2H), 4.41 (t, J=5.7 Hz, 2H). 
Found: C, 70.36; H, 4.38; N. 12.68. C25H18N4O3.I/4H2O requires: C, 70.33; H, 4.37; N, 
13.12. 

EXAMPLE 185 

The preparation of 9-HvdroxV'6-f3'(methvlaniino)propvlM>phenvlDvrrolof3,4-c1carbazole- 
L3(2H.6H)-dione (Vm: Ar=phenvl. n=3> Z=NHMe) (214) 

Bromide (204) (40 mg, 0.09 mmol) prepared as described in example 173 was reacted 
with aqueous methylamine solution (10 mol equiv.) according to the procedure described in 
example 179 except that the reaction was performed in dimethylsulfoxide at room 
temperature for 3 h, to give amine (214) (22 mg, 61%) as an orange/yellow powder, mp 265- 
268 *'C. 'H NMR 5 [(CD3)2SO] 9.33 (br s, IH), 8.41 (d, J=2.5 Hz, IH), 7.80 (s, IH), 7.64 (m, 
2H), 7.57 (d, J=8.8 Hz. IH), 7.47 (m, 3H), 7,14 (dd, J=8.8, 2.5 Hz, IH). 4.51 (t. J=6.8 Hz. 
2H). 2.40 (t, J=6.5 Hz, 2H), 2.20 (s. 3H), 1.88 (m, 2H). FABMS found [M+H]*: 400.1659. 
C24H22N3O3 requires 400.1661. 

EXAMPLE 186 

The preparation of 9-Hvdroxv-4-phenv]-6-r3-(l-piDerazinvl)propvllpvrTolof3.4-c1carbazole- 
1.3f2H.6H)-dione fVIII: Ar^henvl. n=3. Z=l-pipeiazinvn (215) 

Bromide (204) (70 mg, 0.16 mmol) prepared as described in example 173 was reacted 
with piperazine according to The procedure described in example 179except that the reaction 
was performed at room temperature for 20 h, to give amine (215) (40 mg. 55%) as a yellow 
powder, mp 178-183 °C. 'H NMR 8 [(CD3)2SO] 11.0 (br s. IH), 9.35 (br s. IH). 8.40 (d, 
J=2.4 Hz, IH). 7.78 (s, IH), 7.62 (m, 2H), 7.56 (d, J=8.8 Hz, IH), 7.45 (m, 3H), 7.14 (dd, 
J=8.8, 2.4 Hz, IH), 4.49 (t, J=6.3 Hz, 2H), 2.52 (m, 4H), 2.12 (m, 6H), 1.91 (m, 2H). Found: 
C, 69.31; H, 5.97; N, 11.49. C27H26N4O3.4/5H2O requires: C, 69.16; H, 5.93; N, 11.94. 

EXAMPLE 187 

The preparation of 6-f3-(Benzylamino)propvll-9-hvdroxv-4-phenvlpvrrolof3.4-clcarbazole- 
1.3(2H.6H)-dione (VIII: Ar=phenvl. n=3. Z=NHBn) (216) 



Bromide (204) (75 mg, 0.17 mmol) prepared as described in example 173 was reacted 
with benzylamine according to the procedure described in example 179 except that the 
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reaction was perfonned at room temperature for 20 h, to give amine (216) (36 mg, 45%) as a 
yellow powder, mp 139-144 ""C. 'H NMR 6 [(0)3)280] 1 l.CM (br s, IH), 9.33 (br s. IH), 8.41 
(d, J=2.4 Hz, IH), 7.80 (s, IH), 7.62 (m, 2H). 7.57 (d. J=8.8 Hz. IH), 7.44 (m, 3H). 7.24-7.19 
(m, 5H), 7.1 1 (dd, J=8.8, 2.4 Hz. IH), 4.53 (t, J=6.7 Hz, 2H), 3.57 (s, 2H), 2.46 (t. J=6.4 Hz, 
2H). 1.92 (m. 2H). Found: C. 74.84; H. 5.39; N. 8.80. C30H25N3O3.I/4H2O requires: C. 75.06; 

H. 5.35; N, 8.75. 

EXAMPLE 188 

The preparation of 6-(3-Anilinopropvl)-9-hvdroxv-4-phenvlpviTolor3.4-c1carbazole- 

I . 3(2H.6HVdione (Vm: Ar=phenvl. n=3. Z=NHPh) (217) 

Bromide (204) (75 mg, 0.17 mmol) prepared as described in example 173 was reacted 
with aniline according to the procedure described in example 179 except that the reaction was 
performed at room temperature for 20 h, to give aniline (217) (30 mg, 38%) as a yellow 
powder, mp 240 ''C (dec). 'H NMR 5 [(CD3)2SO] 11.04 (br s, IH), 9.33 (s. IH), 8.40 (d, 
J=2.4 Hz, IH). 7.78 (s, IH), 7.59 (d, J=8.9 Hz, IH), 7.48 (m, 2H). 7.42 (m, 3H), 7.10 (dd, 
J=8.8, 2.4 Hz, IH). 7.05 (m, 2H), 6.52 (m, 3H), 5.70 (t, J=5.3 Hz, IH), 4.59 (t, J=6.8 Hz, 2H), 
2.98 (t. J=6.3 Hz. 2H), 2.07 (m, 2H). Found: C, 74.00; H, 5.22; N, 8.76. C29H23N3O3.I/2H2O 
requires: C. 74.03; H. 5.14; N, 8.93, 

EXAMPLE 189 

The preparation of 4-(2-Chloro-6-methoxvDhenvn-6-<3-rcis-3.5- 
dimethvlpiperazinvllpropvl ) -9-hYdroxvpvrrolof 3.4-clcarbazole- 1 .3(2H.6H)-dione (VIII; 
Ar=2-chloro-6-methoxvphenvl. n=3. Z=l-(cis-3.5-dimethvlpiperazinvn) (218) 

Bromide (207) (60 mg, 0.12 mmol), prepared as described in example 176, was 
reacted with cis-2,6-dimethy]pipOTazine according to the procedure described in example 179 
except that the reaction was performed at room temperature for 20 h, to give amine (218) (63 
mg, 98%) as a yellow powder, mp 199-202 "C. 'H NMR 5 [(€03)380] 10.99 (br s, IH), 9.37 
(br s, IH), 8.36 (d, J=2.4 Hz, IH), 7.75 (s, IH), 7.57 (d, J=8.8 Hz, IH), 7.43 (t, J=8.2 Hz, 
IH), 7.15 (m. 3H). 4.45 (t, J=6.1 Hz, 2H), 3.67 (s. 3H), 2.49 (m, 4H), 2.11 (m, 2H), 1.90 (m, 
2H), 1.27 (m, 2H), 0.79 (m, 6H). Found: C, 61.35; H, 5.68; N, 9.14. C3oH3iClN404.2'/4H20 
requites: C, 61.32; H, 6.09; N, 9.54. 
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EXAMPLE 190 

The preparation of 4-(2-Chloro-6-methoxvphenvl)-9-hvdroxv-6-f3-f4- 
morphonnvl')propvnpvrrolof3.4-c1carbazole-l .3(2H,6ID-dione (VIII: Ar=2-chloro-6- 
methoxvphenvl. n=3. Z=4-niorpholinvn (219) 

Bromide (207) (60 mg, 0.12 mmol), prepared as described in example 176, was 
reacted with morpholine according to the procedure described in example 179 except that the 
reaction was performed at 50 °C for 6 h, to give amine (219) (40 mg, 66%) as a yellow 
powder, mp 169-174 'C. 'H NMR 5 [(CD3)2SO] 10.99 (br s, IH), 9.34 (br s, IH), 8.36 (d, 
J=2.4 Hz, IH). 7.77 (s, IH), 7.58 (d, J=8.8 Hz, IH). 7.44 (t, J=8.2 Hz, IH), 7.18 (d, J=8.2 Hz, 
IH), 7.12 (m, 2H), 4.47 (t, 1=6.1 Hz, 2H), 3.66 (s. 3H), 3.35 (t, J=4.4 Hz, 4H), 2.22-2.1 1 (m, 
6H)..1.91 (m..2H). Found: C, 63.09; H, 5.26; N, 7.97. C28H26CIN3O5.3/4H2O requires: C, 
63.04; H, 5.20; N, 7.88. 

EXAMPLE 191 

The preparation of 4-(4-(2-ChlcrophenvlV9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolor3.4- 
clcarbazol-6(lHVvnbutanenitrile fVUI: ATi=2-chloroDhenvl. n=3. Z=CN) (241) 

To a solution of bromide 0 (0.13 g, 0.27 mmol) prepared as described in example 172 
in dimethylsulfoxide (2 mL) was added a solution of sodium cyanide (IS mg, 0.30 mmol) in 
dimethylsulfoxide (2 mL) dropwise over 15 minutes. After 30 minutes the reaction was 
diluted with water and extracted with ethyl acetate. The organic layer was dried, the drying 
agent was removed and the solution was concentrated to dryness. Chromatography on silica 
eluting with ethyl acetate/hexane (1:4 to 1:1), followed by crystallization from ethyl 
acetate/hexane gave nitrile (241) (68 mg, 59%) as an orange powder, mp 262-266 °C. 'H 
NMR 6 [(CD3)2SO] 1 1.08 (br s, IH). 9.39 (s, IH), 8.39 (d. J=2.4 Hz, IH), 7.83 (s, IH), 7.59 
(m, 2H), 7.49 (m, 3H), 7.15 (dd, J=8.8, 2.4 Hz. IH), 4.50 (t, J=7.3 Hz. 2H), 2.57 (m, 2H), 
2.07 (m. 2H). FABMS found [M+H]*: 430.0927, 432.0916. C24H16CIN3O3 requires 
430.0958, 432.0929. 

EXAMPLE 192 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6-r2-(phenvlsulfanvnethvllpvrrolor3.4- 
clcarbazole-1.3(2H.6H)-dione (VII: Ar=2-chlorophenvl. n=2. Z=SPh)(242) 
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Mesylate (229) (SS mg, 0.1 1 mmol) prepared as decribed in example 171 was reacted 
with excess thiophenol (0.10 mL) according to the procedure described in example 179 , 
except that triethylamine (2.0 mL) was added and the reaction was heated at 1 10 °C for 4 
days. Addition of water was followed by extracted of the compound with with ethyl acetate. 
The organic layer was dried, the drying agent was removed and the solution was concentrated 
to dryness. The organic layer was dried, the drying agent was removed and the solution was 
concentrated to dryness followed by chromatography on silica eluting with ethyl 
acetate/hexane (1:4 to 1:1) to give carbazole (242) (16 mg, 27%) as an orange powder, mp 
262-264 ^C. NMR 5 [(CD3)2SO] 1 1.04 (br s, IH), 9.37 (br s, IH), 8.34 (d, J=2.5 Hz, IH), 
7.58 (m, IH), 7.46 (m, 5H), 7.19 (m, 2H), 7.12 (m, 3H), 7.05 (m, IH), 4.66 (t, J=6.4 Hz, 2H), 
3.46 (t, J=6.4 Hz, 2H). Found: C, 63.64; H. 4.09; N, 4.98. C28Hi9ClN203S.l^/4H20 requires: 
C, 63.39; H, 4.28; N, 5.28. 

EXAMPLE 193 

The preparation of 2-(r3-(4-(2-Chlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolor3.4- 

c1carbazol-6(lHVvl)propvnaminoibenzoic acid (VIII; Ar=2-chlorophenvK n=3, 2=2- 
carboxvanilino) (60). 

Reaction of the bromide (58) prepared as described in example 172 with o-anthranilic 
acid using the procedure described in example 179 gave the aniline (60) (88%), mp 261-263 
^C. NMR 5 [(CD3)2SO] 11.05 (s, IH), 9.38 (s, IH), 8.39 (d, J=2.4 Hz, IH), 7.76 (m, IH), 
7.75 (s, IH), 7.59 (d, J=8.7 Hz. IH), 7.55 (m. IH), 7,46 (m, IH), 7.40 (m, IH), 7.33 (m, IH). 
7.27 (m, IH), 7.12 (dd, J=8.7, 2.4 Hz, IH), 6.59-6.50 (m, 2H), 4.57 (t, J=6.7 Hz, 2H), 3.22- 
3.10 (m. 2H), 2.15-2.05 (m, 2H). FABMS found M*: 541.1230, 539.1234. C30H22CIN3O5 
requires 541.1218. 539.1248. 

EXAMPLE 194 

The preparation of 3-{f3-(4-(2-Chlorophenvn-9-hvdroxv-l>3-dioxo-2,3-dihvdropvrrolor3>4- 
c1carbazol-6(lH)-vnpropvl1aminol benzoic acid (VIII; An=2-chlorophenvK n=3. Z=3- 
carboxvanilino) (61). 

Reaction of the bromide (58) prepared as described in example 172 with m-andiranilic 
acid using the procedure described in example 179 gave the aniline (61) (82%), mp 160-166 
(dec). 'H NMR 5 [(€03)280] 11.04 (s, IH), 9.38 (s. IH), 8.39 (d, J=2.4 Hz. IH), 7.77 (s, 
IH), 7.61 (d, J=8.7 Hz. IH), 7.54 (m, IH), 7.45 (m. IH), 7.27 (m, IH). 7.14-7.08 (m, 4H), 
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6.67 (m. IH), 5.92 (br s, IH), 4.58 (in, 2H), 3.09-2.92 (m. 2H). 2.12-2.02 (m, 2H). FABMS 
found M*: 541.1223. 539.1237. C30H22CIN3O5 requires 541.1218. 539.1248. 

EXAMPLE 195 

The preparation of 4-(r3-(4-(2-Chlorophenv])-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6nif)-vl')propvnaminolbenzoic acid (VIII: Ar=2-chlorophenvl. n=3. Z=4- 
carboxvanilino) (62). 

Reaction of the bromide (58) prepared as described in example 172 with p-anthranilic 
acid using the procedure described in example 179 gave the aniline (62) (77 %), mp 160- 
165 °C (dec). 'H NMR 5 [(CD3)2SO] 1 1.06 (br s, IH), 9.43 (br s, IH), 8.39 (d, J=2.4 Hz. 
IH), 7.75 (s, IH), 7.65-7.59 (m, 3H), 7.54 (m, IH), 7.45 (m, IH), 7.37 (m, IH), 7.26 (m, IH), 
7.13 (dd. J=8.7, 2.4 Hz, IH), 6.49 (d, J=8.7 Hz, 2H), 4.58 (m, 2H), 3.1 1-2.99 (m, 2H), 2.12- 
2.04 (m, 2H). Found: C, 63.24; H, 4.66; N, 7.95. C30H22CIN3OS.H2O requires C, 63.55; H, 
4.23; N. 7.41. 

EXAMPLE 196 

Th'e prettaration of4^(2-ChloifOph"gTivl)-6"-{3-f(cis)-3".5-dimethvlpiperazinvl1propvll-9- 
hvdroxvpvrrolof3.4-clcarba2ole-1.3(2H.6H)-dione (VIII: Ar=2-chlorophenvl. n=3. Z=cis- 
3.5-dimethvlpiperazinvl) (63). 

Reaction of the bromide (58) prepared as described in example 172 with cis-1,3- 
dimethylpiperazine using the procedure described in example 179 gave (63) (65 %), mp 
165-172 "C. 'H NMR 8 [(CD3)2SO] 1 1.04 (br s, IH), 9.36 (br s, IH), 8.38 (d, J=2.4 Hz, IH), 
7.80 (s, IH), 7.59-7.54(m, 2H), 7.51-7.42 (m, 3H), 7.13 (dd, J=8.7, 2.4 Hz, IH), 4.47 (m, 
2H), 2.58-2.38 (ra), 2.09 (t, J=6.2 Hz, 2H), 1.96-1.87 (m, 2H), 1.32-1.23 (m, 2H), 0.81 (d, 
J=6.1 Hz, 3H), 0.77 (d, J=6.1 Hz, 3H). Found: C, 64.09; H, 5.43; N, 10.08. 
C29H28CIN4O3.I.5H2O requires C, 64.14; H, 5.75; N, 10.31. 

EXAMPLE 197 

The preparation of 4-(2.6-DichlorophenvlV6-<3-r(cisV3,5-dimethvlpipera2invl1propvll-9- 
hvdroxvpvrrolo[3,4-clcarbazole'13(2H.6HVdione (VIII: Ar=2.6-dichlorophenyl, n=3. Z=cis- 
3.5-diniethvlpiperazinvn (64). 

Reaction of the bromide (233) prepared as described in example 178 with cis-1,3- 
dimethylpiperazine using the procedure described in example 179 gave (64) (68 %), mp 
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160-165 "C. 'H NMR 5 [(CD3)2SO] 11.11 (br, IH), 9.39 (br s. IH), 8.37 (d, J=2.4 Hz, IH), 
7.85 (s, IH). 7.62 (d. J=8.1 Hz. 2H). 7.59 (d, J=8.7 Hz, IH). 7.51 (m, IH), 7.16 (dd, J=8.7, 
2.4 Hz, IH), 4.46 (t, J=5.7 Hz, 2H). 2.55-2.42 (m), 2.10 (t, J=6.4 Hz, 2H), 1.96-1.89 (m. 
2H),1.27 (t. J=10 Hz. 2H). 0.80 (d. J=6.2 Hz. 6H). Found: C. 61.34; H, 5.53; N. 9.56. 
C29H27CI2N4O3.H2O requires C, 61.27; H. 5.14; N, 9.85. 

EXAMPLE 198 

The following amino-compounds of general structure VIII were prepared in an array 
manner by reaction of the appropriate mesylate or bromide with the appropriate amine using 
the procedure described in example 179: 

TTie preparation of 6-C2-aminoethvl)-9-hvdroxv-4-Dhenvlpvrrolof3.4-c1carbazoIe- 
1.3f2H.6HVdione (VIII; Ar=phenyl, n=2, Z=NH2) (65) by reaction of (205) prepared as 
described in example 174 with aqueous ammonia. Found: M-i-H=372 

The preparation of 9-hvdroxv-6-r2-fmethvlamino')ethvn-4-phenvlpvrrolor3.4-c1carbazole- 
1.3(2H.6m-dione (VUI; Ar=phenyl, n=2, Z=NHCH3) (66) by reaction of (205) prepared as 
described in example 174 with aqueous methylamine. Found: M+H=386 

The preparation of 6-(3-aminQpropvn-9-hvdroxV"4-phenvlpviTolor3,4-c1carbazQle- 
1.3(2H.6HVdione (VIH. Ar=phenyl, n=3. Z=NH2) (67) by reaction of (204) prepared as 
described in example 173 with aqueous ammonia . Found: M+H=386 

The preparation of 9"hvdroxv»4-phenvl-6-f3-(l-pvrrolidinvnpropvl1pvrrolor3>4-c1carbazole- 
h3(2H.6HVdione (VIH; Ar=phenyl, n=3, Z=l -pyrrol idinyl) (68) by reaction of (204) 
prepared as described in example 173 with pyrrolidine. Found: M+H=440 

The preparation of 6-f3-(diethvlamino)propvn-9-hvdroxv-4-phenvlpvrrolor3.4-clcarbazole- 
L3(2H.6HVdione (VIH; Ar=phenyl, n=3, Z=N(CH2CH3)2) (69) by reaction of (204) prepared 
as described in example 173 with diethylamine. Found: M+H=442. 

The preparation of 9'hvdroxV'4-phenvl-6-f3-(l-piperidinvnpropvnpvrrolor3,4-c1carbazole> 
L3(2H.6HVdione (VID; Ar=phenyl, n=3, Z=l-piperidinyl) (70) by reaction of (204) prepared 
as described in example 173 with piperidine. Found: M+H:=454. 

The preparation of 9-hvdroxv-6-f3-f4-methvl-l-piperazinvl)propvlV4-phenvlpvrTolof3.4- 
clcarbazole- 1 .3(2H.6HVdione (VIH; Ar=phenyl, n=3, Z=4-methyM-piperazinyl) (71) by 
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reaction of (204) prepared as described in example 173 with l-methy]piperazine. Found: 
M+H=469 

The preparation of 6-f6-(dimethvlamino)hexvl1-9-hvdroxv-4-phenvlDvrTolor3>4"Clcarbazole' 
1.3f2H.6ir>-dione (VHI; Ar=phenyl, n=6, Z=N(CH3)2) (72) by reaction of (206) prepared as 
described in example 17S with aqueous dimethylamine. Found: M+H=4S6 

The p re paration of 9-hvdroxv-6-f6'f4>methvM-pipera2invnhexvl1-4'phenvlpvrrolo[3>4- 
cicarbazole-l ,3(2H.6If>-dione (VIII; Ar=phenyl, n=6, Z=4-methyl-l-piperazinyl) (73) by 
reaction of (206) prepared as described in example 175 with 1-methyIpiperazine. Found: 
M+H=512. 

The preparation of 6'(2-aminoethvl)-4-f2-chlorophenvl)-9-hvdroxvpvrrolof 3,4-clcarbazole- 
1 ,3f2H.6Fn-dione (Vffl: Ar=2-chlorophenyl, n=2, R=NH2) (74) by reaction of (229) prepared 
as decribed in example 171 with aqueous anunonia. Found: M-H=404 

The preparation of 4-(2-chlorophenvn-9-hvdroxv-6-f3-(dimethvlamino)ethvnpvrrolof3.4- 
clcarbazole-1 ,3(2H,6HVdione (Vm, Ar=2-chlorophenyl, n=2, T^NiCH^h) (75) by reaction 
^.of (229 prepared as decribed in example 171 with aqueous dimethylamine. Found: 
M+H=434. 

The preparation of 4'(2-chlorophenvlV9'hvdroxv-6-r2-(lH-imidazol-l-vnethvnpvrrolor3.4- 
clcarbazole-L3f2H,6HVdione (Vffl, Ar=2-chlorophenyl, n=2, Z=lH-imidazol-l-yl) (76) by 
reaction of (229) prepared as decribed in example 171 with imidazole. Found: M+H=457. 

The preparation of 4-f2-ch]orophenvl)-9-hvdroxv>6'r2-(4-morpholinvl)ethvnpvrrolof3,4- 
dcarbazole- 1 .3(2H.6HVdione (Vm, Ar=2-chlorophenyl, n=2, Z=4-morpholinyl) (77) by 
reaction of (229) prepared as decribed in example 171 with morpholine. Found: M+H=476. 

The preparation of 4-f2"Ch]orophenvn-9-hvdroxv-6-r2"f4'methvl-l- 
piperazinvnethvl1pvrrolor3.4-c1carbazole-l.3(2H.6HVdione (VIII, Ar=2-chlorophenyl, n=2, 
Z=4-methyl-l-piperazinyl) (78) by reaction of (229 prepared as decribed in example 171 
with 1 -methylpiperazine. Found: M+H=489. 

The preparation of 6-f2-anilinoethvl)-4-(2-chlorophenvl)-9-hvdroxvpvrrolof3.4-clcarbazole- 
L3(2H.6H)-dione (Vffl, Ar=2-chlorophenyl, n=2, Z^anilino) (79) by reaction of (229) 
prepared as decribed in example 171 with aniline. Found: M+H=481 
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The preparation of 4-(2.6-dichlorophenvl)-9-hvdroxv-6-r3- 
f diinethvlamino)elhvl1pvrrolof 3,4"Clcarba2ole- 1 .3r2H.6H)-dione (VIII, Ar=2,6- 
dichlorophenyl, n=2, Z=li(Cllih) (80) by reaction of (231) prepared as decribed in example 
177 with aqueous dimethylamine. Found: M+H=468. 

The preparation of 4-(2,6'dichlorophenvn-9-hvdroxv-6-f2-(lH-imida2oM- 
vnethvl1pvrrolor3,4-c1carbazole-L3(2H>6HVdione (VIII, Ar=2.6-dichlorophenyl, n=2, 
Z=lH-imidazol-l-yl) (81) by reaction of (231) prepared as decribed in example 177 with 
imidazole. Found: M+H=491. 

The preparation of 4-f2.6-dichlorophenvlV9-hvdroxV'6'r2'f4-niorDholinvl)ethvl1pvrrolor3.4- 
clcarbazole- 1 .3(2H.6HVdione (Vm, Ar=2,6-dichlorophenyl, n=2, Z=4.morpholinyl) (82) by 
-reaction of (231) prepared as decribed in example 177 with morpholine. Found: M+H=510. 

The preparation of 4-(2,6-dichlorophenvl)-9-hvdroxv-6-f2''f4-methvM- 
pipera2invl)ethvllpvrrolof3.4-clcarbazole-13(2H.6H)-dione (VIII, Ar=2,6-dichlorophenyl, 
n=2, Z=4-methyl-l-piperazinyl) (83) by reaction of (231) prepared as decribed in example 
177 with 1-methylpiperazine. Found: M+H=523. 

The preparation of 6-(2-anilinoethvl)-4-(2.6-dichlorophenvn-9-hvdroxvpvrrolor3,4- 
clcarbazole-1 .3f2H.6HVdione (VIH, Ar=2,6.dichlorophenyl, n=2, Z=anilino) (84) by 
reaction of (231) prepared as decribed in example 177 with aniline. Found: M+H=:516 

The preparation of 4-(2-chlorophenvl)-9-hvdroxv-6-[3"(methvlamino)propvnpvrrolof3.4- 
cicarbazole- 1 .3r2H,6I-D-dione (Vm, Ar=2-chlorophenyl, n=3, Z=NHMe) (85) by reaction of 
(58) prepared as described in example 172 with aqueous methylamine. Found: M+H=434. 

The preparation of 4-(2-chlorophenvn-6-r3-(dimethvlamino)propvll-9-hvdroxvpvrrolof3>4- 
c1carbazole-l -Sf 2H.6IT>-dione (VIII, Ar=2-chlorophenyl, n=3, Zs:N(CH3)2) (86) by reaction 
of (58) prepared as described in example 172 with aqueous dimethylamine. Found: 
M+H=448. 

The preparation of 4-(2-chlorophenvn-9-hvdroxv-6-f3-(lH-imidazol-l- 
yl )propv]1pvrrolor3,4-c1carbazole-K3(2H,6HVdione (VIII, Ar=2-chlorophenyl, n=3, Z^IH- 
imidazol-l-yl) (87) by reaction of bromo prepared as described in example 172 with 
imidazole. Found: M+H=471. 
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The preparation of 4-f2-chlorophenvlV9'hvdroxv-6-r3-f4>niorpholinvnpropvnpvrrolof 3.4- 
clcarbazole-1 3f2H.6Kr>>dione (Vm, Ar=2-chlorophenyl, n=3, Z=4-morphoIinyl) (88) by 
reaction of (58) prepared as described in example 172 with morpholine. Found: M+H=490. 

The preparation of 4-(2-chlorophenvlV9-hvdroxV'6-r3-(4-niethvl-l- 

piperazinvl)propvllpvrrolof3.4-c1carbazole-L3(2H>6If)-dione (Vm. Ar=2-chlorophenyl, n=3, 
Z=4-meihyl-l-piperazinyl) (89) by reaction of (58) prepared as described in example 172 
with l-methylpiperazine. Found M+H=503. 

The preparation of 6-f3-anilinopropvl)-4-(2-chlorophenvl)-9-hvdroxvpvrrolor3.4- 
clcarbazole- 1 .3r2H.6tf>-dione (VIE, Ar=2-ch]orophenyl, n=3, Z=anilino) (90) by reaction of 
(58) prepared as described in example 172 with aniline. Found: M+H=495. 

The preparation of 4-f2.6-dichlorophenvn-9-hvdroxv-6-r3- 
(methvlamino)propvnpvrrolor3,4-c1carbazole-L3(2H.6H)-dione (VIII, Ar=2,6- 
dichlorophenyl, n=3, Z=NHMe) (91) by reaction of (233) prepared as decribed in example 
178 with aqueous methylamine. Found: M+H=468. 

The preparation of 4-(2,6-dichlorophenvn-6-r3-(dimethylamino)propvl1-9- 
hvdroxvpvrrQlor3,4-clcarbazole>L3f2H,6ID-dione (Vm, Ar=2,6-dichlorophenyl, n=3, 
Z=N(CH3)2) (92) by reaction of (233) prepared as decribed in example 178 with aqueous 
dimethylamine. Found: M+H=482, 

The preparation of 4'(2,6'dichlorophenvlV9-hvdroxv-6-r3-f lH-imidazol-1- 
vn propvl1pvrrolor3,4-c1carbazole-l.3f2H.6HVdione (Vm, Ar=2,6-dichIorophenyl, n=3. 
Z=lH-imidazol-l-yl) (93) by reaction of (233) prepared as decribed in example 178 with 
imidazole. Found: M+H=505. 

The preparation of 4-(2.6-dichlorophenvlV9-hvdroxv-6-[3-f4- 

morpholinvnpropvnpvrrolor3,4-c1carbazole-1.3(2R6H)-dione (VIII, Ar=2,6-dichlorophenyl, 
n=3, Z=4-morpholinyl) (94) by reaction of (233) prepared as decribed in example 178 with 
morpholine. Found: M+H=524. 

The preparation of 4-f2.6-dichlorophenvn-9-hvdroxv-6-r3-(4-methvM- 
piperazinvnp ropvnpvrrolor3,4-clcarbazole-1.3f2H.6HVdione (VIII, Ar=2,6-dichlorophenyl, 
n=3, Z=4-methyl-l-pipera2inyl) (95) by reaction of (233) prepared as decribed in example 
178 with l-methylpiperazine. Found M+H=537. 
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The preparation of 6-(3-anilinoproDvn-4-(2,6-dichlorophenvlV9-hvdroxvpvrrolor3.4- 
c1carbazole-l .3f2H.6HVdione (VIII, Ar=2,6-chlorophenyl, n=3, Z=anilino) (96) by reaction 
of (233) prepared as decribed in example 178 with aniline. Found: M+H=330. 

EXAMPLE 199 

Combinatorial Procedure for Aniline Displacements of Br and OMs 

To a 8 ml screw cap vial was added a solution of 6-(3-Bromopropyl)-4-(chloro- 
phenyl)-9-hydroxy-6H-pyrrolo[3,4-c]carbazole-l,3-dione (reagent A), (0.048 g, 0.1 mmol) 
prepared as described in example 83 or 2-(9-Hydroxy-l,3-dioxo-4-pheny 1-2,3- 
dihydropyrrolo[3,4-c]carbazol-6(lH)-yl)ethyl methanesulfonate (205) prepared as described 
jn example 174 (reagent B) (See table 2) in anhydrous dimethylacetamide (1 ml), a solution 
of the appropriate; aniline (0.012 g, O.l.nmiol) in anhydrous.dimethylacetamide (0.150 ml). 
The vial was capped and the reaction mixture was shaken for 18 hours at lOO^C. After 
cooling to room temperature, the solvent was removed under vacuum. Purification was 
carried out via reverse*phase HPLC (3% n-propanol in acetonitrile and 3% n-propanol in 
water as the eluent; C-18 column). The compounds were analysed by mass spectral analysis. 

Table 2 Compounds made combinatoriallv bv reaction of the appropariate commercial 
anilines 



Reagent 


Product 


Analytical Data 

MS-APCI 
[M+H]* 


Reagent A 


4-(2-Chloio-phenyl)-9-hydroxy-6-[3-(3- 
methoxy-phenylaniino)-propyl]-6H- 
pyrrolo[3,4-c]carba2ole- 1 ,3-dione 


526.2 


Reagent A 


4-(2-Chlon)-phenyl)-9-hydroxy-6-[3-(4- 
hydroxy-phenylaniino)-propyll-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione 


512.3 


Reagent A 


4-(2-Chloro-phenyl)-9-hydroxy-6-[3-(2- 
trifluoromethyl-phenylamino)-propyl]- 
6H-pyrrolo[3 ,4-c]carbazole- 1 ,3-dione 


564.3 


Reagent A 


4-(2-Chloro-phenyl)-6-[3-(4-elhyl- 
phenylamino)-propyl]-9-hydroxy-6H- 


524.3 
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pyrrolo[3,4-c]carbazole-l ,3-dione 




Reagent A 


6-l3-(4-Bromo-phenyIamino)-propyl]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pyrrolo[3,4-c]caifoazoIe-l ,3-dione 


576.2 


Reagent A 


4-(2-Chloro-phenyl)-9-hydioxy-6-[3-(3- 
inethylsulfanyl-phenylamino)-propyl]- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione 


542.3 


Reagent A 


4-(2-Chloio-phenyl)-9-hydroxy-6-I3-(3- 
hydroxy-phenylamino)-propyl]-6H- 
pyrrolo[3,4-c]cart)azole-l ,3-dione 


512.3 


Reagent A 


6-[3-(3-Bromo-phen;^lamino)-piopyl]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pyrn)lo[3»4-c]caibazole-l ^-dione 


574.3 


Reagent A 


( { 3-[4-(2-Chloro-phenyl)-9-hydroxy • 1,3- 

dioxo-2,3-dihydrQ-lH-pyiTolo[3,4- 
c]carbazol-6-yl]-propyl } -phenyl-amino)- 

acetic acid 


554.3 


Reagent A 


4-{2-Chloro-phenyl)-9-hydroxy-6-[3- 
( 1 H-indazol-6-y laniino)-propy 1)-6H- 
pynx)lo[3,4-c]cart)a20le-l ,3-dione 


536.3 


Reagent A 


3-{3-[4-(2-Chlon)-phenyl)-9-hydroxy- 
1 ,3-dioxo-2,3-dihydro-l H-pyiTolo[3,4- 
c]carbazol-6-yl]-propylaniino )- 
benzenesulfonamide 


575.3 


Reagent A 


4-(2-Chloro-phenyl)-6-[3-(3-ethyl. 
phenylamino)-propyl]-9-hydroxy-6H- 
pyrrolo[3,4-c]carbazole-l 3-dione 


524.3 


Reagent A 


6-[3-(l ,3-Benzodioxoi-S-ylaniino)- 
propyl]-4-(2-chIoro-phenyl)-9-hydroxy- 
6H-pyrTolo[3,4-c]carbazole- 1 ,3-dione 


540.3 


Reagent A 


4-(2-Chloro-phenyl)-9-hydroxy-6-[3- 
(lH-indazol-5-ylamino)-propyl]-6H- 


536.3 
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pyrrolo[3,4-c]carba2ole-l ,3-dione 




Reagent A 


4-(2-Chloro-phenyl)-9-hydroxy-6-[3- 
(iH-indoI-5-ylamino)-propylJ-6H- 
pyrrolo[3,4-c]carbazole-l ,3'dione 


535.3 


Reagent A 


4-(2-Chloro-phenyl)-6-[3-(l,l-dioxo-lH. 
1 $]>6_-benzo[b]thiophen-6-ylainino)- 
propyl]-9-hydroxy-6H-pyrn)lo[3,4- 
c]carbazole- 1 ,3-dione 


584.3 


Reagent A 


4-{2-Chloro-phenyl)-9-hydroxy-6-[3- 
(indan-5-ylaniino)-propyll-6H- 
pyrro]o[3,4-c]carbazole-U3-dione 


536.2 


Reagent A 


(4-{3-[4-(2-Chloro-phenyl)-9-hydroxy- 
1 ,3-dioxo-2,3-dihydro- 1 H-pyiTolo[3,4- 
c]carba2ol-6-yl]-propylaniino ) - 
benzoylaniino)'acetic acid 


597.3 


Reagent A 


4- { 3- [4-(2-Chloro-phenyl)-9-hydroxy- 
1 ,3-dioxo-2,3-dihydro- 1 H-pyrTOlo[3,4- 
c]carbazol-6-yl]-propylamino } -N-(2- 
diethylamino-ethyl)-benzamide 


638.4 


Reagent A 


6-[3'(BenzothiazoI-6-ylanuno)-propyl]- 
4-(2-chlon>-phenyl)-9-hydroxy-6H- 
pym)lo[3,4-c]carbazole- 1 ,3-dione 


553.2 


Reagent A 


4-(2-Chloro-phenyl)-9-hydroxy-6- { 3- 
((2-hydroxy-ethyl)-phenyl-ainino]- 
propyl )-6H-pynolo[3,4-c]carbazole-l ,3- 

dione 


540.3 


Reagent A 


4-(2-Chloro-phenyl)-9-hydroxy-6-[3-(3- 
trifluoromethy]-phenylamino)-propyl]- 
6H-pynrolo[3 ,4-c]carbazole- 1 ,3-dione 


564.2 


Reagent A 


4-(2-Chloro-phenyl)-9-hydroxy-6-{3-I3- 

(1.1 ,2,2-tetrafluoro-ethoxy)- 
phenylaminoj-propyl }-6H-pyrrolo[3,4- 


612.3 
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c]carbazole- 1 ,3-dione 




Reagent A 


3-(3- { 3- [4-(2-Chlora-phenyl)-9- 
hydroxy-1 ,3-dioxo-2,3-dihydIX)-lH- 
py^^olo[3,4-clca^bazol-6-yll- 
propylamino}-phenyl}'P^opionic acid 


S68.3 


Reagent A 


4-(2-Chloro-phenyl)-9-hydioxy-6-(3- 
(inethyl-phenyl-amino)-pn)pyl]-6H- 
pyrn)lo[3,4-c]carbazole- 1 3-dione 


510.3 


Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-[2-(3- 
methoxy-phenylamino)-ethyl]-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione 


512.3 


Reagent B 


4-(2-Chloro-phenyl)-6-[2-(3-ethyl- 
phenylamino)-ethyl]-9-hydroxy-6H- 
pyiTolo[3,4-c]carbazole-l,3-dione 


510.3 


Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-[2-(3- 
trifluoromethyl-pheny]amino)-ethyl]-6H- 
pyiTolo[3,4-c]carbazoIe- 1 ,3-dione 


550.3 


Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-[2-(2- 
hydroxy-phenylamino)-ethyl]-6H- 
pyrrolo(3,4-c]carbazole-l ,3-dione 


498.3 


Reagent B 


6-[2-(3-Acetyl-phenylamino)-ethyI]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pynolo[3,4-c]carbazole-l ,3-dione 


524.3 


Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-[2-(4- 
methoxy-phenylamino)-ethyl]-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione 


512.3 


Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-[2-(2- 
methylsulfanyl-phenylamino)-ethyl]-6H- 
py]Tolo[3,4-c]carbazole-l ,3-dione 


528.2 


Reagent B 


6-[2-(2-Bromo-phenylamino)-ethyl]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pyrrolo[3,4-c]caibazole-l ,3-dione 


562.2 



wo 03/091255 PCT/IB03/01417 

-141- 



Reagent B 


4-(2-Chlon)-phenyl)-9-hydroxy-6-[2-(4- 
hydroxy-phenylaniino)-ethyl]-6H- 
pyrrolo[3,4-c]cart)azole- 1 ,3-dione 


498.3 


Reagent B 


4.(2-Chloro-phenyl)-6-{2-(4-ethyl- 
phenylamino)-ethyl]-9-hydroxy-6H- 
pyiTolo[3,4-c]carbazoIe-l ,3-dione 


510.3 


Reagent B 


6-[2-(4-Bromo-phenylamino)-ethyl]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pynx>lo[3,4-c]carbazole-l ,3-dione 


S62.1 


Reagent B 


4.(2-Chloro-phenyl)-9-hydroxy-6-[2-(3- 
methylsulfanyl-phenylamino)-ethyl]-6H- 
pyrTolo[3,4-c]carbazole-l ,3-dione 


528.2 


Reagent B 


4-{2-Chloro-phenyl)-9-hydroxy-6-[2-(3- 
hydix>xy-phenylamino)-ethyl]-6H- 
pyiTOlo[3,4*c]carbazole-l ,3-dione 


498.3 


Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-[3-(2- 
hydroxy-phenylamino)-propyl]-6H- 
pyrrolo[3,4-c]carbazoIe-l ,3-dione 


512.2 


Reagent B 


6-[2-(3-Bromo-phenylaniino)-ethyl]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pyiTOlo[3,4-c]carbazoIe-l ,3-dione 


562.2 


Reagent B 


4- 1 9- r4-^ ^-Chlnm-nhen vl V9-h vdmx V- 

1 ,3-dioxo-2.3-dihydro- 1 H-pynolo(3 ,4- 
c]carbazol-6-yl]-ethylamino )- 
benzonitrile 


507.3 


Reagent B 


f 2- f4-r 2-Chloro-Dhen vD-9-h vdroxv- 
l,3-dioxo-2,3-dihydro-lH-pynoloI3,4- 
c]carbazol-6-yl]-ethylamino } -phenyl)- 

acettc acid 


540.3 


Reagent B 


6-[3-(3-Acetyl-phenylamino)-propyl]-4- 
(2-chIoro-phenyl)-9-hydroxy-6H- 
pynolo[3,4-c]carbazoIe-l,3-dione | 


538.3 
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Reagent B 


4-(2-Chloro-phenyl)-9-hydroxy-6-(3-(4- 
methoxy-phenylamino)-propyl]-6H- 
pyniolo[3,4-c]caibazole'-l ,3-dione 


526.3 


Reagent B 


4-(2-Chlon>-phenyl)-9-hydroxy-6-(3-(2- 
methylsulfanyl-phenylamino)-propyl]- 
6H-pynt>lo[3,4-c]caibazole- 1 ,3-dione 


542.2 


Reagent B 


6-[3-(2-Bronio-phenylamino)-propyl]-4- 
(2-chloro-phenyl)-9-hydroxy-6H- 
pyrroloI3,4-c]carbazole-l ,3-dione 


576.2 



EXAMPLE 200 



The preparation of 4-(2-ChloroDhenvlV9-hvdroxv-6-f3'(inethvlsulfanvl)proDvl1pvTrolof3.4- 
c1carbazole-1.3f2H.6m-dione fVm: Ar=2-chlorophenvl. n=3> Z=SCHO HBG) 

A mixture of the bromide (58) (60.0 mg, 0.124 mmol) prepared as described in 
example 172 and lithium thiomercaptide (13 mg, 0.2481 mmol) in p-dioxane (S mL) was 
refluxed for 16 h. A further 10 mg of LiSMe was added and refluxing was continued for a 
further 9 h. The mixture was diluted with water, extracted with ethyl acetate. The organic 
layer was dried, the drying agent was removed and the solution was concentrated to drynessto 
give the sulfide (130 directly (47.1 mg, 84%) which crystallised from ethyl acetate/petroleum 
ether as an orange powder, mp 218-220 °C. NMR 8 [(CD3)2SO] 1 1.07 (br s, IH), 9.39 (br 
s, IH), 8.39 (d, J=2.4 Hz. IH), 7.80 (s, IH), 7.61-7.56 (m, 2H), 7.53-7.43 (m, 3H), 7.15 (dd, 
J=8.8, 2.4 Hz, IH), 4.52 (t. J=6.9 Hz, 2H), 2.45 (t, J=7.0 Hz, 2H), 2.01 (m, 2H), 2.00 (s, 3H). 
FABMS found [M+H]*: 453.0840, 451.0859. C24H20CIN2O3S requires 453.0854, 451.0883. 

EXAMPLE 201 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6-f3-(phenvlsulfanvnpropvllpvrrolor3.4- 
clcarbazole-L3f2H,6H)-dione fVIII: Ar=2-chlorophenvK n=3, Z=SPh) (131). 

A solution of the bromide (58) (41 mg, 0.085 mmol) prepared as described in example 
172, thiophenol (9.5 JjIL, 0.093 mmol) and trieihylamine (0.25 mL, 3.40 mmol) in p-dioxane 
(1.5 mL) was refluxed for 16 h. Water was added and the mixture was extracted with ethyl 
acetate. The organic layer was dried, the drying agent was removed and the solution was 
concentrated to dryness the sulfide (131) directly (37.2 mg, 85 %), which crystallised from 
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ethyl acetate/petroleum ether as an orange powder, mp 229-231 °C. 'H NMR 5 [(Q)3)2SO] 
1 1 .06 (br s, IH), 9.37 (s, IH). 8.37 (d, J=2.4 Hz, IH), 7.76 (s, IH), 7.60-7.42 (m, 5H), 7.25- 
7.19 (m, 4H), 7.16-7.10 m, 2H), 4.57 (t, J=6.8 Hz, 2H), 2.98 (m, 2H), 2.01 (m. 2H). Found: 
C, 67.36; H. 4.29; N, 5.36. C29H2JCIN2SO3.I/4H2O requires C, 67.31; H, 4.19; N, 5.41 . 

EXAMPLE 202 

The preparation of 4-(2-Chlorophenvn-9-hvdroxv-6-(3-methoxvpropvnpvrrolor3.4- 
c1carbazole-1.3(2H.6H)-dione fVni: Ar=2-chlorophenvl. n=3. Z=OCH^) (132). 

A solution of the bromide (58) (50 mg, 0.103 mmol) prepared as described in example 
172 and sodium methoxide (35.2 mg, 0.65 mmol) in methanol (0.5 mL) and p-dioxane (8 
mL) was refluxed for 3 h. The solution was acidified with 2N HCl, extracted with ethyl 
acetate and the organic layer was dried, the drying agent was removed and the solution was 
concentrated to dryness and chromatographed on silica. Elution with ethyl acetate gave the 
anhydride, 4-(2-chlorophenyl)-9-hydroxy-6-(3-methoxypropyl)- 1 H-f uro[3,4-c]carbazole- 
l,3(6H)-dione as an orange powder. 'H NMR 6 [(CD3)2SO] 9.57 (br, IH), 8.24 (d, J=2.3 Hz, 
IH), 8.00 (s, IH), 7.66-7.61 (m, 2H), 7.58-7.48 (m, 3H), 7.22 (dd, J=9.0, 2.3 Hz, IH), 4.56 (t, 
J=6.7 Hz, 2H), 3.22 (t. J=6.0 Hz, 2H). 3.13 (s, 3H), 2.02 (m, 2H). The product was added to 
molten ammonium acetate (10 g) at 140 and the mixture was warmed at this temperature 
for 3 h. Water was added and the resultant precipitate was filtered off, adsorbed onto silica 
from a THF solution, and chromatographed. Elution with ethyl acetate/petroleum ether (1:1) 
gave (132) (32 mg, 71 %) an orange powder, mp 260-262 "C. 'H NMR 8 [(€03)280] 11.07 
(br s, IH), 9.42 (br s, IH), 8.39 (d, J=2.4 Hz, IH), 7.69 (s, IH), 7.60-7.44 (m, 5H), 7.15 (dd, 
J=8.8, 2.4 Hz, IH). 4.49 (t, J=6.6 Hz, 2H), 3.22 (t, J=6.0 Hz, 2H), 3.13 (s, 3H), 1.99 (m, 2H). 
FABMS found [M+H]*: 437.1088, 435.1090. C24H20CIN2O4 requires 437.1082, 435.1 1 12. 
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Scheme 4 Procedures 

Representative Procedure for Method 13 of Scheme 4 
EXAMPLE 203 

The preparation of 3-(9-Methoxv-l .3-dioxo-4-DhenvN2,3-dihvdroDvrrolof 3>4-c]carbazol- 

6nH)-vl)propanoic acid (IX: Ar=phenvK n=2) (243) 

Dess-Martin periodinane (1.91 g, 4.5 nmiol) was added to a stirred solution of alcohol 
(202) (1.20 g, 3.0 mmol) prepared as decribed in example 83 in dry tetrahydrofuran (80 mL) 
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under nitrogen. After 1 hour at room temperature a solution of saturated sodium thiosulphate 
and saturated sodium bicarbonate (1:1, 100 mL) was added and the reaction mixture was 
stirred vigorously for 15 minutes before being given extracted with ethyl acetate. The 
organic layer was dried, the drying agent was removed and the solution was concentrated to . 
dryness. The resulting crude aldehyde was then dissolved in tert-butanol/tetrahydrofuran 
(9:1, 230 mL) and 2-methyl-2-butene was added (12.0 mmol, 6.0 mL of a 2M solution in 
tetrahydrofuran). To this solution was added a solution of sodium chlorite (1.09 g, 12.0 
nrniol) and sodium dihydrogen phosphate (2.5 g, 18.0 mmol) in water (100 mL) containing 
tert-butanol (4 mL). The resulting solution was stirred at room temperature for 18 hours 
before being diluted with brine and extracted with ethyl acetate. The organic layer was dried, 
the drying agent was removed and the solution was concentrated to dryness. 
Chromatography on silica eluting with ethyl acetate/methanol (1:0 to 9:1), followed by 
crystallisation from ethyl acetate/hexane gave acid (243) (0.86 g, 69%) as a yellow powder, 
mp 252-255 ^C. NMR 5 [(CD3)2SO] 12.2 (v br s, IH), 1 1.13 (br s, IH), 8.55 (d, J=2.6 Hz, 
IH), 7.89 (s, IH), 7.68 (m. 3H), 7.47 (m, 3H), 7.28 (dd, J=9.0, 2.6 Hz, IH), 4.73 (t, J=6.6 Hz, 
2H), 3.90 (s, 3H), 2.76 (t, J=6.6 Hz. 2H). Found: C, 67.95; H, 4.37; N, 6.47. 
C24H18N2O5.I/2H2) requires C, 68.08; H, 4.52; N, 6.62. 

EXAMPLE 204 

The preparation of 3-(4-f2,6-Dichlorophenvl)-9-methoxv-1.3-dioxo-23-dihvdropvrrolof3,4- 
c1carbazol-6nHVvnpropanoic acid (IX: Ar^2.6-dichlorophenvU n=2) (244) 

Oxidation of alcohol (232) prepared as decribed in example 86 (0.50 g, 1.1 mmol) 
according to the procedure decrsibed in example 203 , followed by chromatography on silica 
eluting with methanol/dichloromethane (3:97 to 1:9) and trituration from ethyl acetate/hexane 
gave acid (244) (0.35 g, 66%) as a yellow powder, mp 203-209 'H NMR 5 [(CD3)2SO] 
12.3 (V br s, IH). 11.19 (br s, IH), 8.50 (d, J=2.6 Hz, IH), 7.94 (s, IH), 7.74 (d, J=9.0 Hz. 
IH), 7.62 (m, 2H), 7.51 (dd, J=13.3, 6.1 Hz, IH), 7.33 (dd, J=9.0, 2.6 Hz, IH), 4.71 (t, J=6.9 
Hz. 2H), 3.91 (s. 3H), 2.75 (t, J=6.9 Hz, 2H). Found: C, 59.74; H, 3.62; N, 5.65. 
C24H16CI2N2O5 requires: C, 59.63; H, 3.34; N, 5.79. 



wo 03/091255 PCT/IB03/01417 

-146- 

EXAMPLE 205 

Tlie preparation of 3-(4-f2-Chloro6-methoxvphenvlV9-methoxv-1.3'dioxo-2,3- 
dihvdropvrrolof3c1carbazol-6f Itft-yDpropanoic acid flX: Ar=2-chloro-6-methoxvphenvL 
n=2) (245) 

Oxidation of alcohol (105) (2.1 g, 4.5 mmol) prepared as described in example 58 
according to the procedure decrsibed in example 203 gave acid (245) (0.81 g, 38%) as a 
yellow powder, mp 241-243 ^^C. NMR 6 [(CD3)2SO] 12.5 (v br s, IH), 11.07 (br s, IH). 
8.50 (d, J=2.6 Hz, IH), 7.82 (s, IH), 7.70 (d. J=9.0 Hz. IH), 7.44 (t, J=8.3 Hz, IH), 7.30 (dd, 
J=9.0, 2.6 Hz, IH), 7.18 (d, J=8.3 Hz, IH), 7.12 (d. J=8.3 Hz. IH), 4.68 (t, J=6.8 Hz, 2H). 
3.90 (s, 3H), 3.68 (s, 3H), 2.71 (t, J=6.8 Hz. 2H). Found: C, 62.71; H, 4.09; N, 5.62. 
C25H19CIN2O6 requires C, 62.70; H, 4.00; N, 5.85. 

EXAMPLE 206 

The preparation of 3-(4-(2,6-Dichlorophenvn'9-hvdroxv-1.3-dioxo-2>3-dihvdropvrrolof3.4- 
clcarbazol>6nH)-vl)propanoic acid (X: Ar=2.6-dichlorophenvl. n=2) (246) 

Demethylation of acid (244) (90 mg, 0.19 nunol) prepared as described in example 
204 employing the procedure described in example 80 gave phenol (246) (63 mg, 71%) as an 
orange/yellow powder, mp 245-253 °C (dec). 'H NMR 5 [(CD3)2SO] 12.2 (v br s, IH). 11,13 
(br s, IH), 9.40 (br s. IH). 8.36 (d, J=2.5 Hz. IH), 7.88 (s, IH), 7.62 (m, 3H), 7.50 (dd. J=8.7, 
7.3 Hz, IH), 7.15 (dd, J=8.9, 2.5 Hz. IH), 4.66 (t, J=6.9 Hz, IH), 2.73 (t, J=6.9 Hz, 2H). 
Found: C, 58.98; H, 3.31; N, 5.81. C23H14CI2N2O5 requires: C, 58.85; H. 3.01; N. 5.97. 

Representative Procedure for Method 14 of Scheme 4 

EXAMPLE 207 

The preparation of N-f2-(Dimethvlamino)ethvll-3-(9-methoxv-L3>dioxO'4-phenvl-2.3- 
dihvdropvrrolof3.4-clcarbazol-6(lH)-vnpropanamide (XI: Ar=phenvl, n=2. R^=H, 

R^=CH 7CH.N(CH. ) .) (247) 

To a solution of acid (243) (100 mg, 0.24 mmol) prepared as described in example 
203 in dry tetrahydrofuran (20 mL) under nitrogen was added 1 drop of dimethylformamide, 
followed by oxalyl chloride (84 uL, 0.96 mmol) dropwise. The resulting solution was stirred 
at room temperature for 2 hours before being reduced to dryness in vacuo. Dry benzene (20 
mL) was added to the residue and the suspension was again reduced to dryness in vacuo, 
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before being dissolved in dry tetrahydrofiiran (20 uL) and flushed with nitrogen. To this 
solution was added dimethylethylenediamine (lOSmL, 0.96 nunol) via syringe. The reaction 
mixture was stirred at room temperature for 2 hours and then diluted with water, basified by 
the addition of solid potassium carbonate and extracted with ethyl acetate. The organic layer 
was dried, the drying agent was removed and the solution was concentrated to dryness. 
Chromatography on silica eluting with ethyl acetate/methanol/thethylamine (1:0:0 to 
3:l:trace) followed by crystallization from ethyl acetate/hexane, gave amide (247) (85 mg, 
73%) as a yellow powder, mp 206-210 "C. 'H NMR 8 [(CD3)2SO] 11.11 (br s, IH), 8.54 (d, 
J=2.6 Hz, IH), 7.81 (s, IH), 7.73 (t, J=5.6 Hz, IH), 7.67 (m, 3H), 7.48 (m, 3H), 7.29 (dd, 
J=8.9, 2.6 Hz, IH), 4.73 (t, J=6.3 Hz, 2H), 3.89 (s, 3H), 2.93 (dd, J=6.8, 5.6 Hz, 2H), 2.59 (t, 
J=6.3 Hz, 2H). 1.90 (s, 6H), 1.84 (t, J=6.8 Hz, 2H). Found: C, 67.02; H, 5.80; N, 1 1.17. 
C28H28N4O4.H2O requires: C, 66.92; H, 6.02; N, 11.14. 

EXAMPLE 208 

The— preparation of 3^(9-Methoxv-1.3-dioxo-4-phenvI-2:3-dihvdropvrTolof3.4-clcarbazol- 
6nm-vnDropanamide (XI: Ar=phenvl. n=2. R^=H. R''=H) (248) 

Reaction of acid (243) (100 mg, 0.24 nunol) prepared as described in example 203 
according to the procedure described in example 207 , except that a saturated solution of 
ammonia gas in tetrahydrofuran (20 mL) was added as the amine, gave amide (248) (61 mg, 
62%) as a yellow powder, mp 266-270 "C. 'H NMR 6 [(€03)280] 11.1 1 (br s, IH), 8.55 (d, 
J=2.6 Hz, IH), 7.87 (s, IH), 7.68 (m, 3H), 7.48 (m, 3H), 7.33 (br s, IH), 7.29 (dd, J=9.0, 2.6 
Hz, IH), 6.85 (br s, IH), 4.71 (t, J=6.5 Hz, 2H), 3.90 (s, 3H), 2.60 (t, J=6.5 Hz, 2H). Found: 
C, 68.36; H, 4.70; N, 9.99. C24H19N3O4.I/2H2O requires: C, 68.24; H, 4.78; N, 9.94. 

EXAMPLE 209 

The preparation of 3-(4-(2-Chlorophenvn-9-methoxv-1.3-dioxo-2.3-dihvdropvrrolo[3.4- 
c1carbazol-6nHVvlVN-r2-(dimethvlamino)ethvnpropanamide (XI: Ars2-chlorophenvl. n=2. 

r3=h. R'>=CH,CH,N(CH.),) (249) 

Reaction of acid (116) (95 mg, 0.21 romol) prepared as described in example 229 
according to the procedure described in example 207 , followed by trituration in diethyl ether, 
gave amide (249) (76 mg, 70%) as a yellow powder, mp 250-252 **C. 'H NMR 5 [(CD3)2SO] 
11.12 (br s, IH), 8.51 (d, J=2.6 Hz, IH), 7.77 (s, IH), 7.76 (partially obscured t, J=5.9 Hz, 
IH), 7.68 (d, J=9.0 Hz, IH), 7.58 (m, 2H), 7.48 (m, 3H), 7.32 (dd, J=9.0, 2.6 Hz, IH), 4.71 (t. 
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1=6 A Hz. 2H), 3.90 (s, 3H). 2.95 (m, 2H). 2.58 (t, J=6.4 Hz, 2H).1.94 (s. 6H), 1.93 (partially 
obscured t, J=6.8 Hz, 2H). Found: C, 64.88; H, 5.56; N, 10.70. C28H27CIN4O4 requires: C, 
64.79; H, 5.24; N, 10.79. 

EXAMPLE 210 

The prepararion of 3-f4-(2.6-DichloroDhenvl)-9-methoxv-1.3-dioxo-2.3-dihvdropvrrolor3.4- 
cIcarbazol-eriHVvlWopananiide (XI: Ar=2.6-dichlorophenvl. n=2. R^=H. R^=H) (250) 

Reaction of acid (244) (0.23 g, 0.48 nunoi) prepared as described in example 204 
according to the procedure described in example 207 , except that concentrated ammonia 
(-30%, 20 mL) was added as the amine, gave amide (250) (0.17 g, 73%) as a yellow powder, 
mp 261-264 "C. 'H NMR 5 [(CD3)2SO] 11.19 (br s. IH), 8.50 (d, J=2.6 Hz, IH), 7.87 (s, IH), 
7.73 (d, J=9.0 Hz, IH), 7.63 (m, 2H), 7.52 (dd, J=8.8, 7.3 Hz, IH), 7.38 (br s, IH), 7.33 (dd, 
J=9.0, 2.6 Hz. IH), 6.87 (br s. IH), 4.69 (t, J=6.7 Hz, 2H). 3.91 (s, 3H), 2.57 (t, J=6.7 Hz, 
2H). Found: C, 59.55; H, 3.79; N. 8.73. C24H17CI2N3O4 requires: C, 59.75; H, 3.55; N. 8.71. 

EXAMPLE 21 1 

The preparation of 3-(4-(2.6-Dichlorophenvl)-9-methoxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6(lHVvn-N-[2-(dimethvlamino')ethvnpropanamide(XI: Ar=2.6-dichlorophenvl. 
n=2. r3=H. R*=CH,CH,N(CH,),) (251) 

Reaction of acid (244) (150 mg, 0.30 mmol) prepared as described in example 204 
according to the procedure described in example 207 , gave amide (251) (91 mg, 55%) as a 
yellow powder, mp 141-146 °C. 'H NMR 6 [(€03)280] 11.19 (br s, IH), 8.50 (d, J=2.6 Hz, 
IH), 7.82 (s, IH), 7.81 (partially obscured t, J=5.6Hz, IH), 7.69 (d. J=9.0 Hz, IH), 7.62 (m, 
2H). 7.52 (dd, J=8.8, 7.4 Hz, IH), 7.34 (dd, J=9.0, 2.6 Hz. IH), 4.71 (t. J=6.4 Hz, 2H), 3.90 
(s, 3H), 2.95 (q, J=6.2 Hz, 2H), 2.58 (t, J=6.4 Hz, 2H), 2.07 (m, 2H), 2.02 (s, 6H). Found: C. 
59.13; H, 4.73; N, 9.87. C28H26CI2N4O4.H2O requires C. 58.85; H, 4.94; N, 9.80. 

EXAMPLE 212 

The preparation of 3-(4-(2-Chloro-6-methoxvphenvl)-9-methoxv-1.3-dioxo-2.3- 

dihvdropvrTolof3.4-c1carbazol-6(lH')-vl')-N-f2-(dimethv]amino1ethvl1propanamide(XI: 
Ar=2-chloro-6-methoxvphenvl. n=2. R^=H. R^=CH9CH7N(CHi)2^ (252) 

Reaction of acid (245) prepared as described in example 205 (160 mg, 0.33 mmol) 
according to the procedure described in example 207 , gave amide (252) (93 mg, 51%) as a 
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yellow powder, mp 164-169 °C. 'H NMR 5 [(CD3)2SO] 11.06 (br s, IH), 8.50 (d, J=2.6 Hz, 
IH), 7.80 (t, J=5.6 Hz, IH), 7.72 (s, IH). 7.66 (d, J=9.0 Hz, IH), 7.45 (t, J=8.3 Hz, IH), 7.30 
(dd. J=9.0, 2.6 Hz, IH), 7.18 (d, J=8.3 Hz, IH), 7.13 (d, J=8.3 Hz, IH), 4.68 (t, J=6.4 Hz, 
2H), 3.90 (s, 3H), 3.68 (s, 3H), 2.98 (dd, J=6.6, 5.6 Hz, 2H), 2.56 (t, J=6.4 Hz, 2H), 2.05 (t, 
J=6.6 Hz, 2H), 1.90 (s. 6H). Found: C, 61.32; H, 5.28; N, 9.91. C29H29CIN4O5.H2O requires: 
C, 61.43; H,5.51;N, 9.88. 

EXAMPLE 213 

The preparation of 3-(4-(2-ChlorophenvlV9-methoxv-L3-dioxo-23-dihvdropvrrolor3.4- 
c1carbazol-6f IHD-vD-N-nH'tetraazol-S-vl^propanamide (XI: Ar=2-chlorophenvK n=2, R^=H, 
R^=5-tetrazolvn (253) 

Reaction of acid (116) (70 mg, 0. 1 6 mmol) prepared as described in example 229 
according to the procedure described in example 207 , except that solid 5-aminotetrazole (27 
mg, 0.31 mmol) was added as the amine and the reaction was heated at reflux for 2 hours 
before work-up, gave amide (253) (52 mg, 63%) as a yellow powder, mp 232 (dec). 
NMR 8 [(CD3)2SO] 15.8 (v br s, IH), 1 1.90 (br s. IH), 11.13 (br s, IH), 8.52 (d, J=2.6 Hz, 
IH), 7.84 (s, IH). 7.75 (d, J=9.0 Hz, IH), 7.57 (d, J=7.4 Hz, IH), 7.50-7.40 (m, 3H), 7.30 
(dd, J=9.0, 2.6 Hz, IH), 4.83 (t, J=6.8 Hz, 2H), 3.90 (s, 3H), 2.97 (t, J=6.8 Hz, 2H). FABMS 
found [M=Hr=516.1174, 518.1154. C25H18CIN7O4 requires 516.1187, 518.1158. 

EXAMPLE 214 

The preparation of N-r2-fDimethvlamino)ethvll-3-(9-hvdroxv-L3-dioxo-4-phenvl-2,3- 
dihvdropvrrolof3.4-c1carbazol'6(lHVvnpropanamide (XIII: Ar=phenvK n=2. R^=H. 
R^=CH9CH.N(CHi)7) (254) 

Reaction of methyl ether (247) (70 mg, 0.14 nmiol) ) prepared as described in 
example 207 according to the procedure described in example 81, except that the reaction 
mixture was diluted with water, basified by the addition of concentrated ammonia and 
extracted with ethyl acetate. The organic layer was dried, the drying agent was removed and 
the solution was concentrated to dryness. Chromatography on silica eluting with ethyl 
acetate/methanol/triethylamine (1:0:0 to 3:l:trace). Crystallization from ethyl acetate/hexane 
then gave amide (254) (35 mg, 53%) as an orange powder, mp 176-180 "^C. ^H NMR 8 
[(CD3)2SO] 11.06 (br s, IH), 9.35 (br s, IH). 8.39 (d, J=2.5 Hz, IH), 7.77 (s. IH), 7.74 (t. 
J=5.6 Hz, IH), 7.66 (m, 2H). 7.53 (d, J=8.8 Hz, IH). 7.48 (m, 3H), 7.12 (dd, J=8.8, 2.5 Hz. 
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IH), 4.69 (t, J=6.4 Hz, 2H), 2.94 (m, 2H), 2.58 (t, J=6.4 Hz, 2H). 1.91 (s, 6H), 1.87 (m, 2H). 
Found: C. 66.87; H, 5.83; N, 1 1.47. C27H26N4O4.3/4H2O requires: C, 67.00; H, 5.73; N, 
11.57. 

EXAMPLE 215 

The preparation of 3-(9-Hvdroxv-1.3-dioxo-4-phenvl-2.3-dihvdropvTTolo[3.4-clcarbazol- - 
6riH)-vl)propanamide fXIH: Ar=phenvl. n=2. RpH. R?=W) (255) and 3-f9-hvdroxv-1.3- 

dioxo-4-phenvl-2,3-dihvdropvrrolof3.4-c1carbazol-6nH)-vl')propanoic acid (X: Ar=Dhenvl. 
n=2) (256) 

Reaction of methyl ether (248) (56 mg, 0.14 nunol) ) prepared as described in 
example 208 according to the procedure described in example 81, followed by 
chromatography on silica eluting with ethyl acetate/hexane (4:1) to ethyl acetate/methanol 
(9:1) gave initially, amide (255) (11 mg, 20%) as an orange powder, mp 284-288 °C. 'H 
NMR 6 ((CD3)2SO] 11.05 (br s, IH), 9.33 (br s, IH), 8.40 (d, J=2.5 Hz, IH), 7.82 (s, IH), 
7.67 (m, 2H), 7.56 (d, J=8.8 Hz, IH), 7.47 (m, 3H), 7.34 (br s, IH), 7.12 (dd. J=8.8, 2.5 Hz, 
IH), 6.86 (br s, IH), 4.67 (t, 1=6.5 Hz, 2H), 2.58 (t, J=6.5 Hz, 2H). FABMS found [M+H]*: 
400.1307. C23H17N3O4 requires 400.1297. This was followed at lower Rf by the acid (256) 
(34 mg, 63%) as an orange powder, mp 300-310 "C (dec). 'H NMR 5 [(CD3)2SO] 12.1 (v br 
s, IH), 1 1.06 (br s, IH), 9.34 (br s, IH). 8.40 (d, J=2.4 Hz, IH), 7.84 (s. IH), 7.67 (m, 2H), 
7.57 (d. J=8.8 Hz, IH), 7.46 (m, 3H), 7.12 (dd, J=8.8, 2.4 Hz, IH), 4.69 (t, J=6.7 Hz, 2H), 
2.75 (t, J=6.7 Hz, 2H). Found: C, 67.64; H, 4.29; N, 6.65. C23H16N2O5.I/2H2O requires: C, 
67.48; H, 4.19; N, 6.84. 

EXAMPLE 216 

The preparation of 3-(4-(2-Chlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
ckarbazol-6nH)-vn-N-F2-(dimethvlamino)ethvnpropanamide fXIII: Ar=2-chlorophenvl. 
n=2. R^=H. R^=CH^CHgN(CH3)2) (257) 

Reaction of methyl ether (249) (65 mg, 0.13 mmol) prepared as described in example 
209 according to the proceedure described in example 81, except that the reaction mixture 
was diluted with water, basified by the addition of concenti'ated ammonia and extracted with 
ethyl acetate. The organic layer was dried, the drying agent was removed and the solution 
was concentrated to dryness. Chromatography on silica eluting with ethyl 
acetate/methanol/triethylamine (1:0:0 to 3:l:trace). Crystallization from ethyl acetate^exane 
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then gave amide (257) (28 mg, 44%) as an orange powder, mp 205-215 *'C. 'H NMR 5 
((CD3)2SO] 1 1.06 (br s. IH), 9.35 (s, IH), 8.37 (d, J=2.3 Hz. IH), 7.81 (br s, IH), 7.72 (s, 
IH), 7.57 (m, 2H), 7.48 (m. 3H), 7.14 (dd, J=8.9, 2.3 Hz, IH), 4.67 (t, J=6.4 Hz, 2H), 2.99 
(m, 2H), 2.57 (t, J=6.4 Hz, 2H), 2.03 (m, 8H). Found: C, 61.32; H, 5.49; N, 10.72. 
C27H25CIN4O4.I V4H2O requires: C, 61.47; H, 5.26; N, 10.62. 

EXAMPLE 217 

The preparation of 3-(4-(2.6-Dichlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdroDvrrolor3.4- 
c1carbazol-6nH)-vnpropanamide (XIII: Ar=2.6-dichloroDhenvl. n=2. R^=H. R''=H> (258) 

Reaction of methyl ether (250) (80 mg, 0.17 nmiol) ) prepared as described in 
example 210 according to The procedure described in example 80, followed by 
chromatography on silica eluting with ethyl acetate then tetrahydrofuran and trituration from 
ethyl acetate, gave amide (258) (47 mg, 59%) as an orange powder, rap 327-329 °C. 'H NMR 
6 [(CD3)2SO] 1 1.12 (br s, IH), 9.39 (s, IH), 8.36 (d, J=2.4 Hz, IH), 7.82 (s, IH), 7.61 (m, 
3H). 7.51 (dd, J=8.8. 7.4 Hz, IH). 7.38 (br s, IH), 7.15 (dd, J=8.9, 2.4 Hz, IH), 6.87 (br s, 
IH). 4.65 (t, J=6.7 Hz, 2H), 2.55 (t, J=6.7 Hz, 2H). Found: C, 57.75; H, 3.83; N, 8.50. 
C23H15CI2N3O4.3/4H2O requires: C. 57.33; H, 3.45; N, 8.72. 

EXAMPLE 218 

The preparation of 3-(4-(2.6-Dichlorophenvl)-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolor3.4- 
clcarbazol-6(lH)-vl)-N-f2-(dimethvlamino')ethvnpropanamide (XIII: Ar=2.6-dichlorophenvl. 
n=2. R^=H. R''=CH7CH7N(CH07') (259) 

Reaction of methyl ether (251) (70 mg, 0.13 nimol) ) prepared as described in 
example 211 according to The procedure described in example 80, except that the reaction 
time was 6 hours and chromatography was performed eluting with ethyl 
acetate/methanol/triethylamine (1:0:0 to 3:l:trace), gave amide (259) (31 mg, 45%) as a 
yellow powder, mp 220-226 "C. 'H NMR 5 [(CD3)2SO] 11.13 (br s, IH), 9.39 (s, IH), 8.36 
(d, J=2.5 Hz, IH), 7.84 (t, J=5.4 Hz, IH), 7.76 (s, IH), 7.62 (m, 2H), 7.58 (d, J=8.9 Hz, IH), 
7.51 (dd, J=8.9, 7.4 Hz, IH), 7.16 (dd, J=8.9. 2.5 Hz, IH), 4.67 (t, J=6.5 Hz, 2H), 3.03 (m, 
2H), 2.57 (t, J=6.5 Hz, 2H), 2.16 (br s, 2H), 2.08 (m, 6H). Found: C, 58.09; H, 4.44; N, 9.72. 
C27H24CI2N4O4.H2O requires: C, 58.18; H. 4.70; N, 10.05. 
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EXAMPLE 219 

The preparation of 3-(4-(2-Chloro*6-niethoxvphenvlV9-hvdroxv-L3-dioxo-2,3- 
dihvdropvn'olof3,4-c1carbazol-6(lH)-vlVN-r2-(dimethvlamino)ethvl1propanam fXIII: 
Ar=2-chloro>6-methoxvphenvl. n=2. R^=H. R^=CH^CH9N(CH^)i) (260) 

Reaction of methyl ether (252) prepared as described in example 212 (80 mg, O.IS 
mmol) according to The procedure described in example 80, except that the reaction was 
performed at 0 °C for 2 hours and chromatography was performed eluting with ethyl 
acetate/methanol/triethylamine (1:0:0 to 3:l:trace), gave amide (260) (65 mg, 83%) as a 
yellow/orange powder, mp 200-205 ''C. NMR 6 [(CD3)2SO] 1 1.00 (br s, IH), 9.34 (s, IH), 
8.36 (d, J=2.4 Hz, IH), 7.87 (br s, IH), 7.66 (s. IH), 7.54 (d, J=8.9 Hz. IH), 7.44 (t, J=8.2 
Hz, IH), 7.18 (dd, J=8.2, 0.7 Hz, IH), 7.12 (m, 2H), 4.64 (t, J=6.6 Hz, 2H), 3.68 (s, 3H), 3.05 
(m. 2H), 2.56 (t, J=6.6 Hz. 2H). 2.23 (v br s. 2H), 2.15 (br s, 6H). Found: C, 58.98; H, 5.12; 
N, 9.59. C28H27CIN4O5.2H2O requires: C, 58.90; H, 5.47; N, 9.81. 

EXAMPLE 220 

The preparation of N-f2-(Dimethvlamino)ethvl1-3-(9-hvdroxv-4"(2-methoxvphenvn-L3- 
dioxo-2.3>dihvdropvrrolor3.4-clcarbazol-6(lH>-vl)propanamide (XIII: Ar=2-methoxvphenyL 
n=2. R^=H. R^=CH2CH2N(CH02) (330) 

To a solution of amide (260) (40 mg, 0.07 mmol) ) prepared as described in example 
219 in ethyl acetate/methanol (1:1, 80 mL) was added 5% Pd-C (catalytic). The resulting 
suspension was hydrogenated at 60 psi with stirring for 4 days, with additional portions of 
Pd-C being added every 24 hours. The reaction mixture was then filtered through celite and 
concentrated under reduced pressure before being chromatographed on silica eluting with 
methanol/ethyl acetate/triethylamine (l:4:trace). to give amide (330) (6 mg, 16%) as a yellow 
powder, mp 232-238 ^C. 'H NMR 5 [(CD3)2SO] 10.95 (br s, IH), 9.33 (br s, IH), 8.37 (d, 
J=2.4 Hz, IH). 8.01 (br s, IH), 7.69 (s, IH), 7.54 (d, J=8.9 Hz, IH), 7.43 (m, IH), 7.34 (dd, 
J=7.5. 1.8 Hz. IH), 7.13-7.05 (m, 3H), 4.67 (t, J=6.2 Hz, 2H), 3.69 (s, 3H), --3.2 (obscured m, 
2H). 2.60 (t. J=6.2 Hz, 2H), 2.54-2.49 (obscured m, 8H). FABMS found [M+H]-": 501.2142. 
C28H28N4O5 requires 501.2138. 
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EXAMPLE 221 

TTie preparation of 3-(4-(2-Chlorophenvl)-9-hvdroxv-1.3-dioxo-2.3-dihvdropviTolof3.4- 
clcarbazol-6(lHVvn-N-nH-tetraazol-5-vnpropanainide (XIII: Ar=2-chlorophenv]. n=2. 
R^=H. R'*=S-tetrazolvn (261) 

Reaction of methyl ether (253) (40 mg, 0.08 mmol) ) prepared as described in 
example 213 according to the procedure described in example 80, except that the 
chromatography was performed eluting with ethyl acetate/methanol (1:0 to 9:1), gave amide 
(261) (1 1 mg, 27%) as an orange powder, mp 283 °C (dec). 'H NMR 5 [(€03)280] 15.82 (br 
s, IH), 12.03 (br s. IH), 1 1.08 (s, IH), 9.38 (s, IH), 8.37 (d, J=2.3 Hz, IH), 7.79 (s, IH), 7.62 
(d. J=8.8 Hz, IH), 7.56 (d, J=7.6 Hz, IH), 7.49-7.38 (ra, 3H), 7.13 (dd, J=8.8, 2.3 Hz, IH), 
4.80 (t, J=6.7 Hz, 2H), 2.96 (t, J=6.7 Hz, 2H). FABMS found M*: 501.0955, 503.0956. 
C24H16CIN7O4 requires 501.0952, 503.0923. 

Representative Procedure for Method 15 of Scheme 4 

EXAMPLE 222 

The preparation of N-f3-(4-(2-ChloroDhenvn-9-methoxv-l .3-dioxo-2.3-dihvdropvrrolo^3.4- 
c^carbazo^-6(lH)-vl)propanovnmethanesulfonamide (XII: Ar=2-chlorophenvl. n=2. R =CHj) 
(265) 

To a stirred solution of acid (1 16) (0.20 g, 0.45 mmol) prepared as described in 
example 229, 4-dimethylaminopyridine (DMAP) (165 mg, 135 mmol) and 
methanesulfonamide (86 mg, 0.90 nmiol) in dimelhylformamide (10 mL) under nitrogen was 
added l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCLHCl) (259 mg, 
1.35 mmol). The resulting mixture was stirred at room temperature for 18 hours and then 
diluted with water, acidified by the addition of IN hydrochloric acid and extracted with ethyl 
acetate. The organic phase was dried, the drying agent was removed and the solution was 
concentrated to dryness. Chromatography on silica eluting with ethyl acetate/hexane (4:1) to 
ethyl acetate/methanol (1:0 to 9:1), gave acylsulfonamide (265) (151 mg, 64%) as a yellow 
powder, mp 293-295 "C. 'H NMR 6 [(€03)280] 1 1.76 (br s, IH), 1 1.14 (br s, IH), 8.52 (d, 
J=2.6 Hz, IH), 7.87 (s, IH), 7.73 (d, J=9.0 Hz, IH), 7.58 (m, IH), 7.53-7.46 (m, 3H), 7.32 
(dd, J=9.0, 2.6 Hz. IH), 4.74 (t, J=6.9 Hz, 2H), 3.91 (s, 3H), 3.08 (s, 3H), 2.81 (t, J=6.9 Hz, 
2H). Found: C, 57.30; H, 3.87; N, 7.72. C2SH20CIN3O6S requires: C, 57.08; H, 3.83; N, 7.99. 
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EXAMPLE 223 

The preparation of N-f3-f4-(2-ChlorophenYl)-9-hvdroxv-1.3-dioxo-2.3-dihvdropviTolof3.4~ 
clcarbazoi-6nHVvnpropanovnbenzenesulfonamide fXIV: Ar=2-chloroDhenvL n=2. rWH) 
£266} 

Reaction of acid (1 16) (70 mg, 0.16 mmol) prepared as described in example 229 with 
benzenesulfonamide according to the procedure described in example 222 followed by 
demethylation employing the procedure described in example 80 and chromatography on 
silica eluting with ethyl acetate/hexane (1:1 to 3:1), gave acylsulfonamide (266) (63 mg, 
70%) as an orange powder, mp 291-293 °C. 'H NMR 6 [(CD3)2SO] 12.15 (br s, IH). 1 1.07 
(br s, IH), 9.36 (s, IH), 8.35 (d, J=2.4 Hz, IH), 7.81 (m, 2H), 7.76 (s, IH), 7.65 (m, IH), 
7.57-7.46 (m, 7H), 7.06 (dd, J=8.9, 2.4 Hz, IH), 4.59 (m, 2H), 2.75 (t, J=7.1 Hz, 2H). Found: 
C, 60.62; H, 3.80; N, 7.20. C29H20CIN3O6S requires: C, 60.68; H, 3.51; N, 7.32. 

EXAMPLE 224 

The preparation of N-f 3-(4-(2-chlorophenvl)-9-methoxv- 1 .3-dioxo-2.3-dih vdropvrrolof 3.4- 
■ c1carbazol-6t-l H)- vKpropanevH-Z-f-dimethvlaminokthanesulf onamide (XII: Ar=2- 
chloroDhenvl. n=2. R^=CH7CH?N(CH^V (267) 

Reaction of acid (116) (70 mg, 0.16 mmol) prepared as described in example 229 with 
2-(dimethylamino)ethanesulfonamide according to the procedure described in example 222, 
except that the reaction mixture was diluted with brine before being extracted with ethyl 
acetate. The organic phase was dried, the drying agent was removed and the solution was 
concentrated to dryness, and the chromatography was performed eluting with ethyl 
acetate/methanol (1 :0 to 4: l),gave acylsulfonamide (267) (43 mg, 47%) as a yellow powder, 
mp 208-213 "C. 'H NMR 5 [(CD3)2SO] 11.1 1 (br s, IH), 8.52 (d, J=2.6 Hz, IH), 7.80 (s, IH), 
7.72 (d, J=9.0 Hz, IH), 7.57 (m, 2H), 7.47 (m, 2H), 7.31 (dd, J=9.0, 2.6 Hz, IH), 4.68 (m, 
2H), 3.90 (s, 3H), 3.23 (partially obscured m, 2H), 2.87 (t, J=6.9 Hz, 2H), 2.62 (t, J=6.8 Hz, 
2H). 2.43 (s, 6H). Found: C, 59.44; H, 5.57; N, 8.52. C28H27CIN4O6S.I/2C6H14 requires: C, 
59.47; H, 5.47; N, 8.95. 
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EXAMPLE 225 

The preparation of N-r4-(4-(2-Chlorophenvl')-9-hvdroxv-l .3-dioxo-2.3-dihvdropviTolof3.4- 
c1carba2ol-6nH)-vl)butanovninethanesulfonamide (XIV: Ar=2-chlorophenvl. n=3. R^=CH^) 

(268) 

Reaction of acid (262) (50 mg, 0.11 mmol) prepared as described in example 87 
according to The procedure described in example 222 followed by demethylation employing 
the procedure described in example 80 and chromatography on silica elating with ethyl 
acetate/hexane (1:1 to 3:1), gave acyl sulfonamide (268) (29 mg, 51%) as an orange powder, 
mp 257-260 *C. 'H NMR 5 [(CD3)2SO] 11.66 (br s, IH), 1 1.06 (br s, IH), 9.37 (s, IH), 8.38 
(d, J=2.4 Hz, IH), 7.79 (s, IH), 7.61-7.45 (m, 5H), 7.15 (dd, J=8.8, 2.4 Hz, IH), 4.45 (t, J=7.2 
Hz, 2H), 3.10 (s, 3H), 2.32 (m, 2H), 1.97 (m, 2H). Found: C, 57.40; H, 3.94; N, 7.73. 
C25H20CIN3O6S requires: C, 57.09; H, 3.83; N, 7.99. 

EXAMPLE 226 

The preparation of N-f4-(4-(2-ChlorophenYn-9-hvdroxv- 1 .3-dioxo-2.3-dihvdropvrrolof 3.4- 
c1carbazol-6(lH)-vl)butanovl1ben2enesulfonamide (XTV: Ar=2-chlorophenvl. n=3. R'^=Ph) 
(269) 

Reaction of acid (262) (45 mg, 0. 1 0 mmol) prepared as described in example 87 with 
benzenesulfonamide according to the procedure described in example 222 followed by 
demethylation employing the procedure described in example 80 and chromatography on 
silica eluting with ethyl acetate/hexane (1:1 to 3:1), gave acylsulfonamide (269) (39 mg, 
68%) as an orange powder, mp 224-230 "C. 'H NMR 6 [(CD3)2SO] 12.09 (br s, IH), 1 1.05 
(br s, IH), 9.36 (s, IH), 8.36 (d, J=2.4 Hz, IH), 7.88 (m, 2H), 7.73 (s, IH), 7.67 (m, IH), 7.57 
(m, 3H), 7.52-7.43 (m, 4H), 7.09 (dd, J=8.8, 2.4 Hz, IH), 4.33 (t, J=7.3 Hz, 2H). 2.29 (t, 
J=7.2 Hz, 2H), 1.86 (m, 2H). Found: C, 61.10; H, 3.81; N, 6.91. C30H22CIN3O6S requires: C, 
61.28; H, 3.77; N, 7.15. 

EXAMPLE 227 

The preparation of N-r3-(4-(2-Chlorophenvl)-9-hvdroxv- 1 .3-dioxo-2.3-dihvdropviTolof 3.4- 
c1carbazol-6(lH)-vnpropanovllmethanesulfonamide (XIV: Ar=2-chlorophenvl. n=2. 
R^=CH^) (270) 
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Reacdon of methyl ether (265) (130 mg, 0.25 ininol) prepared according to example 
222 according to the procedure described in example 80, except that the chromatography 
was performed eluting with methanol/dichloromethane (5:95 to 1:9), gave acylsulfonamide 
(270) (83 mg, 66%) as an orange powder, mp 290-296 "C. 'H NMR 5 [(CD3)2SO] 1 1.75 (br s, . 
IH), 11.08 (br s, IH), 9.38 (s, IH), 8.38 (d, J=2.4 Hz. IH), 7.80 (s, IH), 7.59 (m, 2H), 7.53- 
7.46 (m, 3H), 7.14 (dd, J=8.9, 2.4 Hz, IH), 4.69 (t, J=6.9 Hz, 2H), 3.04 (s, 3H), 2.76 (t, J=6.9 
Hz, 2H). Found: C, 54.70; H, 3.81; N, 7.67. C24H18CIN3O6S.3/4H2O requires: C, 54.85; H, 
3.74; N, 7.99. 

EXAMPLE 228 

' The preparation of N-f3-(4-(2-Chlorophenvl)-9-hvdroxv-l .3-dioxo-2.3-dihvdropYrrolof3.4- 
c1carbazol-6(lH)-vl)DroDanovJl-2^(d^methvlamino)ethanesulfonamide (XrV: Ar=2- 
chlorophenvl. n=2. R^=CH9CH?N(CHi);;) (27 n 

Reaction of methyl ether (267) (35 mg, 0.06 mmol) prepared as described in example 
224 according to the proceedure described in example 81, except that the reaction mixture 
was diluted with saturated sodium bicarbonate and extracted with ethyl acetate. The organic 
phase was dried, the drying agent was removed and the solution was concentrated to dryness. 
Chromatography on silica eluting with methanol/dichloromethane (1:9 to 1:3), gave 
acylsulfonamide (271) (8 mg, 23%) as an orange powder, mp 229-233 "C. 'H NMR 6 
l(CD3)2SO] 1 1.05 (br s, IH), 9.37 (br s, IH), 8.37 (d, J=2.5 Hz, IH), 7.74 (s, IH), 7.61-7.52 
(m, 3H), 7.50-7.43 (m, 2H), 7.14 (dd, J=8.7, 2.5 Hz, IH), 4.63 (m, 2H), 3.21 (partially 
obscured m, 2H), 2.81 (m. 2H), 2.59 (t, J=6.8 Hz, 2H), 2.38 (s, 6H). FABMS found [M+H\*: 
569.1255, 571.1204. C27H25CIN4O6S requires 569.1262, 571.1232. 

EXAMPLE 229 

The preparation of 3-('4-(2-ChlorophenvlV9-methoxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6flH)-vl)propanoic acid (IX; Ar=2-chlorophenvl. n=2) (116) 

Oxidation of the alcohol (31) prepared as described in example 40 using the 
procedure described in example 203 gave the acid (116) (62 %) as a yellow solid, mp 277 °C. 
'H NMR 5 [(CD3)2SO] 12.61 (br, IH), 1 1.12 (s, IH), 8.52 (d, J=2.6 Hz, IH), 7.86 (s, IH), 
7.73 (d, J=9.0Hz, IH), 7.58 (m, IH), 7.54-7.44 (m, 3H), 7.31 (dd, J=9.0, 2.6 Hz, IH), 4.71 
(t, J=6.8 Hz, 2H), 3.93 (s, 3H), 2.80 (t, J=6.8 Hz, 2H). Found: C, 62.90; H, 3.79; N, 5.93. 
C24H17CIN2O5.I/2H2O requires C, 62.96; H, 3.96; N, 6.12. 



wo 03/091255 



PCT/IB03/01417 



-157- 

EXAMPLE 230 

The preparation of 3-f4-(2-Chlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdroDviTolof3.4- 
c1carbazol-6dH)-vnpropanoic acid (X: Ar=2-chloroDhenvl. n=2) (117) 

Demethylation of (1 16) prepared as described in example 229 with pyridiniuro 
hydrochloride using the procedure described in example 81 gave (117) (50 %) as a yellow 
powder, mp 286 "C. 'H NMR 5 1(CD3)2SO] 12.40 (br, IH), 1 1.06 (br s, IH), 9.37 (br s, IH), 
8.37 (d, J=2.4 Hz, IH), 7.81 (s, IH), 7.59 (d, J=8.7 Hz, IH), 7.57 (m, IH), 7.53-7.43 (m, 3H), 
7.13 (dd, J=8.7, 2.4 Hz, IH), 4.67 (t, J=6.8 Hz, 2H), 2.74 (t, J=6.8 Hz, 2H). Found: C, 60.00; 
H, 3.65; N, 5.52. C23H15CIN2O5.I.5H2O requires C, 59.81; H, 3.92; N, 6.06. 

EXAMPLE 231 

The preparation of 3-(4-(2-Chlorophenvl)-9-methoxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 

c1carbazol-6(lH')-vl')Dropanamide (XI: Ar=2-chlorophenvl. n=2. R^=R''=tf) (118) 

Reaction of acid (117) prepared as described in example 230 with oxalyl chloride 
followed by ammonia using the procedure described in example 207 gave the amide (1 18) 
(78 %) as a yellow powder, mp 283-286 °C. 'H NMR 5 [(€03)280] 11.12 (br s, IH), 8.52 (d. 
J=2.6 Hz, IH), 7.82 (s, IH), 7.71 (d, J=9.0 Hz, IH), 7.58 (m, IH), 7.54-7.44 (m, 3H), 7.35 
(br, IH), 7.31 (dd, J=9.0, 2.6 Hz, IH), 6.86 (br, IH), 4.69 (t, J=6.6 Hz, 2H), 3.90 (s, 3H), 2.58 
(t, J=6.6 Hz, 2H). Found: C, 63.52; H, 4.22; N, 9.04. C24HUCIN3O4.I/4H2O requires C, 
63.72; H, 4.12; N, 9.29. 

EXAMPLE 232 

The preparation of 3-(4-(2-Chlorophenvl)-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6(lH)-vl)propanamide (XIII: Ar=2-chlorophenvl. n=2. R^=R^=H) (119). 

Demethylation of (1 18) prepared as described in example 231 with BBrs using the 
procedure described in example 80 gave (1 19) as a yellow/orange powder (77 %), mp 319- 
322 "C. 'H NMR 5 [(€03)280] 1 1.06 (br s, IH), 9.36 (br s, IH), 8.37 (d, J=2.4 Hz, IH), 7.77 
(s, IH), 7.60-7.55 (m, 2H), 7.52-7.43 (m, 3H), 7.35 (br, IH), 7.13 (dd, J=8.8, 2.4 Hz, IH), 
6.87 (br, IH), 4.65 (t, J=6.7 Hz, 2H), 2.57 (t, J=6.7 Hz, 2H). FABMS found M*: 435.0833, 
433.0828. C23H16CIN3O4 requires 435.0800, 433.0829. 
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EXAMPLE 233 

TTie preparation of 3-f4-f2-Chlorophenvl)-9-inethoxv-1.3-dioxo-2.3-dihvdropYrrolof3.4- 
c1carbazol-6nH)-vl)-N-r2-(4-iTiorpholinvl)ethvnpropanamide (XI: Ar=2-chloroDhenvl. n=2. 
R^sH. R^=CH.CH9NfCHiCH7)?0) (120) 

Reaction of acid (117) prepared as described in example 230 with oxalyl chloride 
followed by N-(2-aminoethy))morpholine using the procedure described in example 207 
gave the amide (120) (73 %) as a yellow powder, mp 174-176 "C. NMR 8 [(CD3)2SO] 
11.12 (br s, IH), 8.51 (d, J=2.6 Hz, IH), 7.77 (s, IH), 7.74 (t, J=5.6 Hz, IH), 7.68 (d, J=9.0 
Hz, IH), 7.58 (m, IH), 7.53-7.44 (ra, 3H), 7.31 (dd, J=9.0, 2.6 Hz, IH). 4.71 (t, J=6.3 Hz, 
^H), 3.90 (s, 3H), 3.40 (t,-J=4:6-Hz,-4H)r2;97 (m, IH), 2.58 (trJ=6.3 Hz,-2H), 2.1 1 (br t, 
J=4:6 Hz, 4H)i 2.00 (t, J=6.7 Hz,-2H). Foundi C, 60.46; H, 5.26; N, 9.27. 
C30H29CIN4O5.2H2O requires C, 60.35; H, 5.94; N. 9.38. 

EXAMPLE 234 

nie preparation of 3-(4-(2-Chlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdropvnolor3.4- 
clcarbazol-6( 1 PD-vD-N-f 2-(4-morpholinYl)ethvnpropanamide (XIII; Ar=2-chlorophenvl. 
n=2. r3=H. R^=CH^CH2N(CH7CH?),0) (121) 

Demethylation of (120) prepared as described in example 233 with BBra using the 
procedure described in example 80 except that the reaction time was 16 h gave (121) as a 
yellow powder (64 %), mp 143-148 "C (dec). 'HNMR 5 [(CD3)2SO] 11.05 (s, IH), 9.35 (s, 
IH). 8.36 (d. J=2.4 Hz, IH), 7,74 (t, J=5.6 Hz, IH), 7.71 (s, IH), 7.60-7.55 (m, 2H), 7.52- 
7.43 (m, 3H). 7.13 (dd, J=8.8, 2.4 Hz, IH). 4.67 (t. J=6.3 Hz. 2H), 3.40 (t, J=4.7 Hz, 4H), 
2.98 (m, 2H), 2.57 (t, J=6.3 Hz, 2H), 2.12 (t, J=4.7 Hz, 4H), 2.02 (t, J=6.7 Hz, IH). Found: C, 
62.37; H, 4.99; N, 9.82. C29H27CIN4O5.I/2H2O requires C, 62.64; H, 5.08; N, 10.08. 

EXAMPLE 235 

The preoaration of 3-(4-(2-Chlorophenvl')-9 lnethoxv-1.3-dioxo-2.3-dihvdropvrrolo[3.4- 
c^carbazol-6(lH)-vl')-N-f2-(dimethvlamino)ethvll-N-methvlpropanamide (XI: Ar=2- 
chlorophenvl. n=2. R^=CHi. R^=CH2CH2N(CH2)2 ^22) 

Reaction of acid (1 17) prepared as described in example 230 with oxalyl chloride 
followed by N,N.N'-trimethylethylenediamine using the procedure described in example 207 
gave the amide (122) (77 %) as a yellow powder, mp 146-152 "C (dec). 'H NMR 5 
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l(CD3)2SO] 11.10 (br, IH), 8.51 (d, J=2.6 Hz, IH), 7.83 (s, 0.5H), 7.79 (s, 0.5H), 7.72 (m, 
IH), 7.58 (m, IH), 7.54-7.43 (m, 3H), 7.31 (m, IH), 4.72 (m. 2H), 3.90 (s, IH), 3.25 (m, IH). 
3.09 (m, IH), 2.83 (m, 2H), 2.72 (s, 1.5H), 2.71 (s, 1.5H), 2.13 (t, J=4.8 Hz, IH), 2.05 (s, 
3H), 2.00 (t, J=4.8 Hz, IH), 1.88 (s, 3H). Found: C, 63.42; H, 5.46; N, 10.15. 
C29H29CIN4O4.H2O requires C, 63.21; H, 5.67; N, 10.17. 

EXAMPLE 236 

The preparation of 3-(4-(2-ChlorophenYl)-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
c1carbazol-6flH)-vl)-N-f2-(dimethylamino)ethvll-N-methvlpropanamide (XIII; Ar=2- 
chloronhenvl. n=2. R^^CHy R^=CH9CH,NfCH.), (123) 

Demethylation of (122) prepared as described in example 236 with BBrs using the 
procedure described in example 80 except that the reaction time was 48 h gave (123) as a 
yellow powder (58 %), mp 184-188 "C. 'H NMR 5 [(CD3)2SO] 1 1.06 (br s, IH), 9.36 (br s, 
IH), 8.37 (d, J=2.4 Hz, IH), 7.78 (s, 0.5H), 7.74 (s, 0.5H), 7.62-7.54 (m, 2H), 7.53-7.42 (m, 
3H), 7.14 (dd, J=8.8, 2.4 Hz, IH), 4.69 (ra, 2H), 3.22 (m, IH). 3.09 (m. IH), 2.82 (m, 2H), 
2.72 (s, 1.5 H), 2.71 (s, 1.5H), 2.14 (t, J=4.8 Hz, IH), 2.06 (s. 3H), 2.00 (t. J=4.8 Hz, IH), 
1.88 (s, 3H). Found: C, 62.23; H, 5.23; N, 10.24. C28H27CIN4O4.I.25H2O requires C, 62.10; 
H, 5.49; N, 10.35. 

EXAMPLE 237 

The preparation of 3-(4-(2-Chlorophenvn-9-methoxv-1.3-dioxo-2.3-dihvdropvrrolof3.4- 
clcarbazol-6( 1 H)-vn-N-(2.2.6.6-tetramethvl-4-piperidinvl)propanamide (XI; Ar=2- 
chlorophenvl. n=2. R^=H. R''=2.2.6.6-tetramethvl-4-piperidinvn (124) 

Reaction of acid (1 17) prepared as described in example 230 with oxalyl chloride 
followed by 4-amino-(2,2,6,6-tetramethyl)piperidine using the procedure described in 
example 207 gave the amide (124) (72 %) as a yellow powder, mp 155-160 °C (dec). 'H 
NMR 5 [(CD3)2SO] 1 1.12 (br, IH), 8.51 (d, J=2.6 Hz, IH), 7.78 (s, IH), 7.67 (d, J=9.0 Hz, 
IH), 7.59-7.44 (m, 6H), 7.31 (dd, J=9.0. 2.6 Hz, IH), 4.71 (m, 2H), 3.90 (s, 3H), 3.82 (m, 
IH), 2.52 (t, J=6.2 Hz, 2H), 1.26 (m, IH), 1. 10 (m, IH), 1.03 (s, 3H), 1.02 (s, 3H), 0.91 (s, 
3H), 0.96 (s, 3H), 0.64 (t, J=12.3 Hz, IH), 0.53 (t, J=12.3 Hz, IH). Found: C, 64.37; H, 5.97; 
N, 9.20. C33H35CIN4O4.I.5H2O requires C, 64.54; H, 6.24; N, 9.12. 
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EXAMPLE 238 

The orepararion of 3-f4-a-ChlorophenvlV9-hvdrox v-l -3-dioxo-2.3-dihvdro pvrrolor3.4- 
c1carbazol-6r 1 HVvn-N-(2.2.6.6-tetramethvl-4-piperidinvnpropa namide f XIH: Ar=2- 
chlorophenvl. n=2. R^=H. R'*=2.2.6.6-tetramethvl-4-p iperidinvn (125) 

Demethyladon of (124) prepared as described in example 237 with BBra using the 
procedure described in example 80 except that the reaction time was 48 h gave (12S) as a 
yellow powder (47 %), mp 293-299 °C (dec). 'H NMR 5 [(CD3)2SO] 1 1 .08 (br s, IH), 9.38 
(br s, IH). 8.72 (br, IH), 8.37 (d, J=2.4 Hz, IH), 7.83 (d, J=7.1 Hz,lH), 7.75 (s, IH). 7.60- 
7.44 (m, 5H), 7.14 (dd, J=8.8, 2.4 Hz, IH), 4.70 (t, J=5.8 Hz. 2H), 3.90 (m, IH), 2.54 (t. 
J=5.8 Hz, 2H), 1.45-1.31 (m,-2H), 1.30 (s, 3H), 1.29 (s, 3H), 1.25 (s, 3H), 1.22 (s. 3H), 1.09- 
9.93 (m, 2H). Found: C, 58.67; H, 5.37; N, 8.41. C32H33CIN4O4.I.25CH2CI2 requires C, 
58.79; H, 5.27; N, 8.25. 

EXAMPLE 239 

The preparation of 4-(2-Chlorophenvl)-6-(3-rcis-3.5-dimethvlpiperazinvn-3-oxopropvl)-9- 
-methoxvpvrrolof3.4-c1carbazole-l-3(2H.6H)-dione-(XIi Ar=2-chlorophenvl. n=2. R^scis- 

3.5-dimethvlpiperazinvl) (126) 

Reaction of acid (117) prepared as described in example 230 with oxalyl chloride 
followed by cis-2,6-dimethyIpiperazine using the procedure described in example 207 gave 
the amide (126) (76 %) as a yellow powder, mp 168-173 °C (dec). 'H NMR 5 [(CD3)2SO] 
1 1.13 (br, IH), 8.52 (d, J=2.6 Hz. IH), 7.80 (s, 0.5H), 7.76 (s, 0.5H), 7.71 (m, IH), 7.58 (m, 
IH), 7.54-7.43 (m, 3H), 7.31 (dd, J=9.0. 2.6 Hz, IH), 4.71 (m, 2H), 4.17 (m, IH), 3.89 (s, 
3H), 2.94 (m, IH), 2.75 (m, IH), 2.23 (m, IH), 2.08 (m, IH), 1.87 (m, 2H), 0.88, 0.86 (2d, 
J=5.9 Hz. 3H), 0.67 (d, J=6.1 Hz, 3H). Found: C, 64.03; H, 5.47, N, 9.72. C30H29CIN4O4.H2O 
requires C. 64.00; H, 5.55; N, 9.95. 

EXAMPLE 240 

The preparation of 4-(2-Chlorophenvl)-6-(3-f(3R.5S)-3.5-dimethvlpiperazinvn-3- 
oxopropvn-9-hvdroxvpvrrolof3.4-c1carbazole-1.3(2H.6H)-dione (XIII: Ar=2-chlorophenvl. 
n=2. R^R^=cis-3.S-dimethvlpiperazinvl) (127) 

Demethylation of (126) prepared as described in example 239 (with BBr3 using the 
procedure described in example 80 except that the reaction time was 48 h gave (127) as a 
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yellow powder (38 %), mp 220-224 °C (dec). 'H NMR 6 [(CD3)2SO] 1 1.07 (br s. IH), 9.36 
(br s, IH), 8.72 (br, IH). 8.34 br, IH), 7.72 (s, 0.5H), 7.71 (s, 0.5H), 7.60-7.54 (m, 2H), 7.52- 
7.43 (m. 3H), 7.13 (dd, J=8.8, 2.4 Hz. IH), 4.68 (m, 3H), 4.15, 4.12 (2s, 2H), 2.94 (m, IH). 
2.72 (m, IH). 2.19 (m, IH). 2.00 (m, IH). 1.84 (m. IH). 0.86, 0.84 (2d, J=5.8 Hz. 3H), 0.64 
(2d. J=6.1 Hz, 3H). Found: C, 63.38; H, 5.38; N. 9.96. C29H27CIN4O4.H2O requires C. 63.44; 
H, 5.32; N, 10.20. 

EXAMPLE 241 

The preparation of 3-f4-f2-Chlorophenvl)-9-methoxv-l .3-dioxo-2.3-dihvdropvrrolor3.4- 
clcarbazol-6(lH)-vl')-N-r2-(lH-imidazol-5-vnethvnpropananiide (XI: Ar=2-chlorophenvK 
n=2. R^=H. R^rrf lH-imidazol-5-vl^ethvn (128) 

Reaction of acid (1 17) prepared as described in example 230 with oxalyl chloride 
followed by histamine using the procedure described in example 207 gave the amide (128) 
(81 %) as a yellow powder, mp 144-149 "C (dec). 'H NMR 5 [(€03)280] 11.12 (br, IH), 
8.52 (d, J=2.6 Hz, IH), 7.91 (t, J=5.5 Hz, IH), 7.76 (s, IH), 7.69 (d, J=9.0 Hz, IH), 7.58 (m, 
IH), 7.52-7.42 (m, 4H), 7.32 (dd, J=9.0, 2.6 Hz, IH), 6.56 (s, IH), 4.69 (t. J=6.4 Hz, 2H), 
3.90 (s, 3H), 3.12 (m, 2H). 2.58 (t, J=6.4 Hz, 2H), 2.39 (t, J=7.4 Hz, 2H). Found: C, 60.73; H, 
4.49; N. 11.49. C29H24CIN5O4. 1/2CH2CI2 requires C. 60.62; H, 4.31; N, 11.98. 

EXAMPLE 242 

The preparation of 3-f4-(2-Chlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdroDvrrolof3.4- 
clcarbazol-6(lH)-vl)-N-r2-nH-imidazol-5-vnethvllpropanamide (Xni: Ar=2-chlorophenvL 
n=2. R^=H. R^=flH-imidazol-5-vnethvn (129) 

Demethylation of (128) prepared as described in example 241 with BBrs using the 
procedure described in example 80 except that the reaction time was 48 h gave (129) as a 
yellow powder (46 %). mp 158-162 "C (dec). 'H NMR 5 [(0)3)280] 11.75 (br, IH), 11.05 
(br s. IH). 9.36 (br s, IH), 8.37 (d. J=2.4 Hz. IH), 7.91 (t, J=5.3 Hz. IH). 7.71 (s. IH). 7.59- 
7.54 (m, 2H), 7.50-7.42 (m, 4H), 7.14 (dd, J=8.8, 2.4 Hz, IH). 6.57 (br, IH), 4.65 (t, J=6.5 
Hz, 2H). 3.13 (m, 2H), 2.55 (t, J=6.5 Hz, IH), 2.40 (t, J=6.5 Hz, IH). FABMS found 
[M+H]*: 530.1431. 528.1440. C28H23CIN5O4 requires 530.1409, 528.1439. 
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SCHEME 5 



Scheme 5 Procedures 

Representative Procedure for Method 16 of Scheme 5 
EXAMPLE 243 

The preparation of K9-Dihvdroxv-4-phenvl-1.6-dihvdroDvrrolo[3.4-c1carba2ol-3(2HVone 
(XV: Ar=phenvL R^°=m (133) and 3,9-dihvdroxv-4-phenvl-3,6-dihvdropvrrolof3.4- 
c1carbazoM(2HVone (XVI: Ar==phenvL R^"=H) (134). 

Sodium borohydride (4 portions of 0.24 g, 0.025 mol total) was added over 5 h to a 
solution of 9-hydroxy-4-phenylpyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione (I; Ar=phenyl) 
(0.50 g, 0.015 mmol) in ethanol (80 mL) and the solution was left overnight. A further four 
portions of sodium borohydride were added at 1 h intervals and the solution was diluted with 
water, extracted with ethyl acetate. The organic phase was dried, the drying agent was 
removed and the solution was concentrated to dryness, which was chromatographed on silica. 
Ethyl acetate/petroleum ether (2:1) eluted starting material (12 mg), followed by the 3- 
hydroxy compound (134) (0.07 g, 14 %) as a cream powder, mp 300-310 ""C (dec). *H NMR 
' 8 [(CD3)2S01 1 1.26 (br s, IH), 8.98 (s, IH), 8.83 (s, IH), 8.50 (d. J=2.3 Hz, IH), 7.70 (br d, 
J=7.0 Hz, 2H), 7.53 (s, IH), 7.49-7.31 (m, 4H), 6.96 (dd, J=8.7, 2.3 Hz, IH), 6.25 (d, J=9.7 
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Hz, IH), 5.87 (d, J=9.7 Hz, IH). Found: C, 71.77; H, 4.47; N, 8.14. C20H13N2O3.I/4H2O 
requires C, 71.95; H, 4.08; N. 8.39. 

Elution with ethyl acetate gave a mixed fraction of (134) and (133) (0.014 g), 
followed by pure 1 -hydroxy compound (133) (0.32 g, 64 %) as a white powder, mp 300-310 
(dec). NMR 5 [(€03)280] 1 1.38 (br s, IH), 9.06 (s, IH), 8.55 (br s, IH), 7.72 (d, J=2.2 
Hz, IH), 7.55 (dd, J=7.8, 2.1 Hz, 2H), 7.47-7.35 (m, 4H), 7.32 (s, IH), 6.98 (dd, J=8.6. 2.2 
Hz. IH), 6.38 (d, J=10.3 Hz, IH), 6.20 (d, J=10.3 Hz, IH). Found: C, 68.77; H, 4.66; N, 7.87. 
C20H13N2O3.H2O requires C, 69.15; H, 4.35; N, 8.06. 

EXAMPLE 244 

The preparation of 9-Hvdr6xv-l-methoxv-4-phenvM.6-dihvdropvrrolor3>4-c1carbazo1- 
3(2HVone (XVH: Ar=phenvl. R^^=H) (135). 

A solution of (133) prepared as described in example 243 (0.050 g, 0.16 mmol) and 
p-toluenesulphonic acid (15 mg) on methanol (5 mL) was stirred at room temperature for 30 
min, then poured into saturated aqueous NaHCOs solution. The mixture was extracted with 
ethyl acetate. The organic phase was dried, the drying agent was removed and the solution 
was concentrated to dryness to give (135), which crystallised from ethyl acetate/petroleum 
ether as a white solid (0.041 g, 74 %), mp 290-300 ""C (dec). *H NMR 5 [(CD3)2SO] 1 1.47 (br 
s, IH), 9.15 (br s, IH), 8.75 (s, IH), 7.57-7.53 (m, 3H), 7.44-7.37 (m, 4H), 7.36 (s, IH), 7.09 
(dd, J=8.7, 2.4 Hz, IH), 6.26 (s, IH), 3.25 (s, 3H). Found: C, 71.34; H, 4.79, N, 7.84. 
C21H15N2O3.I/2H2O requires C, 71.58; H, 4.57; N, 7.95. 

EXAMPLE 245 

The preparation of 9-Hvdroxv>4-phenvl-1.6-dihvdropvrrolor3,4'Clcarbazol-3(2H)-one 
(XVIIL Ar=phenvl. R^^=m (136). 

To a solution of (133) prepared as described in example 243 (0.20 g, 0.605 mmol) in 
tetrahydrofuran (30 mL) was added p-toluenesulfonic acid (23 mg, 0.121 nmiol), followed be 
PhSeH (1 .48 mL, 4.24 mmol) and the solution was stirred at room temperature for 1 h. After 
diluting with water the mixture was extracted with ethyl acetate and the extract was washed 
with aqueous NaHC03 solution. The organic phase was dried, the drying agent was removed 
and the solution was concentrated to dryness and chromatographed on silica. Elution with 
ethyl acetate/petroleum ether (1:1) then ethyl acetate followed by ethyl acetate/methanol 
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(95:5) gave (136) as a white powder (0.174 g, 91 %), mp 270-280 "C (dec). 'H NMR 5 
[(CD3)2SO] 1 1.41 (br s, IH), 9.13 (br s, IH), 8.27 (br s, IH), 7.60-7.52 (m, 2H). 7.47-7.36 
(m. 4H). 7.34-7.31 (m, IH), 7.30 (s, IH). 6.99 (dd, J=8.6, 2,2 Hz, IH), 4.78 (br s, 2H). 
Found: C, 75.19; H, 4.88, N, 8.37. C20H14N2O2.I/4H2O requires C, 75.34; H, 4.58; N, 8.78. 

EXAMPLE 246 

The preparation of 4-(2-Ch]orophenvl)-1.9-dihvdroxv-6-(3-hvdroxvpropvl)-1.6- 

dihvdroDvrrolor3.4-c1carba2ol-3(2m-one fXV: Ar=2-chlorophenvl. R'°=CH-»CH'>CH70m 
(m) and 4-('2-chlorophenvn-3.9-dihvdroxv-6-f 3-hvdroxvproDvl')-3.6-dihvdropvrrolof 3.4- 
c1carbazol-lf2HVone (XVI: Ar=2-chlorophenvl. R'°=CH?CH7CHi)0H) (138). 

Reduction of alcohol (34) prepared as described in example 243 with sodium 
borohydride using the procedure described in the procedure described in example 243 of 
Scheme 5, followed by chromatography of the product on silica gave firstly the 3-hydroxy 
compound (138) (1 1 %) as a cream powder, mp 160-164 °C (dec). 'H NMR 6 [(CD3)2SO] 
9.08 (br s, IH), 8.84 (s, IH), 8.54 (d, J=2.5 Hz, IH), 7.62-7.36 (m, 6H), 7.03 (dd, J=8.7, 2.5 
Hz, IH), 5.92 (br, IH), 5.81 (br, IH), 4.58 (t, J=5.0 Hz, IH), 4.44 (t. J=6.8 Hz, 2H). 3.38 (m, 
2H), 1.88 (m, 2H). Found: C, 64.60; H, 4.82; N, 6.32. C23H19CIN2O4.I/4H2O requires C, 
64.64; H, 4.60; N, 6.55; followed by (137) (67 %) as a cream powder, mp 240 (dec). 'H 
NMR 6 [(CD3)2SO] 9.18 (br s, IH), 8.53 (br s, IH), 7.76 (m, IH), 7.50 (m, 2H), 7.43-7.35 
(m, 3H), 7.40 (s, IH), 7.04 (dd, J-8.7, 2.3 Hz, IH), 6.52 (d, J=10.0 Hz, 0.5H), 6.40 (d, J=10.0 
Hz, 0.5H), 6.25 (d, J=10.0 Hz, 0.5H), 6.21 (d, J=10.0 Hz, 0.5H), 4.61 (t, J=4.7 Hz, IH), 4.44 
(t, J=6.8 Hz, 2H), 3.39 (m, 2H), 1.88 (m, 2H). Found: C, 65.17; H, 4.80; N, 6.46. 
C23H19CIN2O4 requires C. 65.33; H, 4.53; N, 6.62. 
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Scheme 6 Procedures 
EXAMPLE 247 

The preparation of Methvl-2-azido-3-r4'*(benzvloxvV3'-niethoxvphenvnprop-2-enoate (55) 

A solution of the 4-Benzyloxy-3-methoxy-benzaldehyde (12.0 g, 49.6 mmol) and 
methyl azidoacetate (23 g, 0.200 mol) in methanol (50 mL) was added over 30 min to a 
cooled (ice-salt bath) solution of sodium methoxide which had been prepared from addition 
of methanol (80 mL) to sodium (3.4 g, 0.149 mol). The reaction mixture was stirred at 0** C 
for 45 min, during this time a thick cream precipitate formed, and then stood in the freezer 
overnight Ice-cold water was added and the precipitate was removed by filtration and dried 
to give methyl-2-azido-3-[4*-(benzyloxy)-3'-methoxyphenyl]prop-2-enoate (55) (12.2 g, 
73%) which was used in the next step without purification. 
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EXAMPLE 248 

■ 

The preparation of methvl-6-a)eTizvloxvV5-meth Qxvindole-2>carboxvlate (56) 

A solution of the azidocinnamate (55) (12.2 g, 36.0 mmol) prepared as described in 
example 247 in xylene (300 mL) was added dropwise to refluxing xylene (100 mL) over 
1.5 h, the reaction mixture was heated at reflux for a further 15 min and then most of the 
xylene was removed by distillation. The residue, on cooling to room temperature, formed a 
fine cream precipitate of methyl-6-(benzyloxy)-5-methoxyindole-2-carboxylate which was 
collected by filtration. The remaining xylene was removed from the mother liquor 
azeotropically with ethanol, the residue was recrystallized from ethanol to give further 
methyl-6-(benzyloxy)-5-methoxyindole-2-carboxylate. The mother liquor was again 
concentrated and the residue recrystallized. The methyl-6-(benzyloxy)-5-methoxyindole-2- 
carboxylate (56) (9.9 g total, 88%) was used in the next step without purification. Found: C, 
69.38; H, 5.54; N, 4.55. C18H17NO4 requires: C. 69.44; H, 5.50; N, 4.50. 

EXAMPLE 249 

The preparation of 6"(BenzvloxvV5-methoxv-lH-indole-2'Carbaldehvde (57) 

To a solution of the ester (56) (1.0 g, 3.22 mmol) prepared as described in example 
248 in tetrahydrofuran (10 mL) was added a suspension of lithium aluminum hydride 
(0.150 g, 3.86 mmol) in tetrahydrofuran (10 mL) dropwise, the reaction mixture was stirred at 
room temperature for 20 min. Water (1 mL) was added dropwise and then dilute sodium 
hydroxide (1 mL) was added, the solution was stirred for 10 min and then filtered through 
Celite and concentrated. The resulting yellow oil was dissolved in chloroform (20 mL) and 
then manganese dioxide (2.2 g, 26.0 mmol) was added, the reaction mixture was heated at 
50** C for 1 h and then filtered through Celite and concentrated. The residue was 
recrystallized from dichloromethane to give 6-(benzyloxy)-5-methoxy-lH-indole-2- 
carbaldehyde (57) (0.74 g, 82%) as pale yellow needles. Found: C, 72.53; H. 5.42; N, 4.92. 
C17H15NO3 requires: C, 72.58; H, 5.37; N, 4.98. 

Representative Procedure for Method 16 of Scheme 6 
RXAMPLE 250 

The preparation of 6>(Benzvloxv)-5-methoxv-2-f (E)-2-phenvlethenvll-lHMndole (XX: 
Ar=phenvl) (150) 
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To a solution of (57) (0.60 g, 2.14 mmol) prepared as described in example 249 and 
benzyltriphenylphosphonium bromide (1.0 g, 2.35 mmol) in dichloromethane (10 mL) was 
added a 17 M solution of sodium hydroxide (1.1 n)L, 18 mmol) dropwise. The reaction 
mixture was stirred at room temperature until all the starting material was consumed 
(30 min), and then it was diluted with water and extracted with dichloromethane (2 x 40 mL). 
The combined extracts were dried and concentrated to give an approximately 1 : 1 mixture of 
6-(benzyloxy)-5-methoxy-2-[(E)-2-phenylethenyl]-lH-indole and 6-(benzyloxy)-5-methoxy- 
2-[(Z)-2-phenylethenyl]-lH-indole (0.75 g, 99%). Recrystallization from dichloromethane 
cleanly gave the E-isomer (150), rap 140-145X (softens), 158-162 '^C (melts). NMR 6 
[(CD3)2SO] 1 1.08 (s. IH), 7.52-7.47 (m, 4H), 7.42-7.31 (m, 5H), 7.25-7.15 (m, 2H), 
7.05-7.01 (m, 2H). 6.91 (s, IH), 6.45 (s, IH), 5.12 (s, 2H). 3.78 (s, 3H). Found: C, 80.84; H, 
6.1 1; N, 3.94. C24H21NO2 requires: C, 81.10; H, 5.96; N, 3.94. 

EXAMPLE 251 

The preparation of 6-(BenzvloxvV5-methoxv-l-methvl-2-r(EV2-phenvlethenvn-lH-indole 
(XXI: Ar=Dhenvl, R^^=Me^ (151) 

Reaction of (150) prepared as described in example 250 with sodium hydride 
followed by iodomethane using the procedure described in method 3 gave (151) (100%), mp 
142-145°C. NMR 6 ((CD3)2SO] 7.51-7.46 (m, 4H), 7.40-7.34 (m, 6H), 7.31-7.23 (m, 
2H), 7.09-7.05 (m, 2H), 7.30 (s, IH), 5.21 (s, 2H), 3.93 (s, 3H), 3.70 (s, 3H). Found: C, 
81.01; H, 6.31; N, 3.79. C25H23NO2 requires: C, 81.27; H, 6.27; N, 3.79. 

EXAMPLE 252 

The preparation of 8-(Benzvloxv)-9-methoxv-6-methvl-4-phenvl-4.5.6.10c- 
tetrahvdropvrrolor3.4-clcarbazole-1.3f2H.3aHVdione fXXII: Ar=phenvl. R^°=Me) (152) 

Reaction of (151) prepared as described in example 251 with maleimide using the procedure 
described in example 69 gave the adduct (152) as a yellow solid, which was used without 
further purification. 
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EXAMPLE 253 

The preparation of 8-(BenzvloxYV9-niethoxv-6-methvl-4-phenvlpvrro1or3.4-c1carbazole- 
1.3r2H.6HVdione (XXHI: Ar=phenvl. R'°=Me) (153) 

Aromatisation of crude (152) prepared as described in example 252 with manganese 
dioxide using the procedure described in example 79 gave (153) as a yellow solid (69% 
overall from (151), mp 263-265''C. 'H NMR 5 [(CD3)2SO] 1 l.(M (br s. IH). 8.48 (s. IH), 
7.73 (s, IH), 7.66-7.63 (m, 2H), 7.57-7.55 (m, 2H), 7.49-7.36 (m, 7H), 5.28 (s, 2H), 3.95 (s, 
3H). 3.90 (s, 3H). Found: C, 74.99; H, 4.67; N, 5.95. C29H22N2O4 requires: C, 75.31; H, 4.79; 
N, 6.06. 

Representative Procedure for Method 1 7 of Scheme 6 
EXAMPLE 254 

The preparation of 8-Hvdroxv-9-methoxv-6-methvl-4-phenvlpvrrolof 3.4-clcarbazole- 
1.3r2H.6H)-dione (XXV: Ar^phenvl. R'°=Me) (154) 

To a solution of (153) (1.0 g, 2.16 mmol) prepared as described in example 253 in a 
1:1 mixture of tetrahydrofuran and methanol (100 mL) was added 5% Pd/C (200 mg) and 
then ammonium formate (1.71 g, 22.0 mmol). The reaction mixture was stirred at room 
temperature for 2 hr and then filtered through Celite, washing well with tetrahydrofuran. The 
filtrate was concentrated and then water was added; the resulting yellow precipitate was 
collected by filtration and dried to give (154) (0.71 g, 88%), mp 298-301°C. *H NMR 5 
[(CD3)2SO] 11.01 (s, IH), 9.70 (s, IH), 8.46 (s, IH), 7.71 (s, IH), 7.65-7.63 (m, 2H), 7.49- 
7.41 (m. 3H), 3.92 (s, 3H), 3.87 (s, 3H). Found: C, 69.85; H, 4.35; N, 7.15. 
C22H16N2O4.I/3 H2O requires: C. 69.83; H, 4.44; N, 7.40. 

EXAMPLE 255 

The preparation of 6-(Benzvloxv)-2-f2-(2-chlorophenvnethenvll-5-methoxv-lH-indo]e (XX; 
At^2-chlorophenvn (155) 

Reaction of the aldehyde (57) prepared as described in example 249 with 2'- 
chlorobenzyltriphenylphosphonium chloride using the procedure described in the procedure 
described in example 243 gave the diene (155) as an E/Z mixture of isomers (78 %), green 
solid, mp 192-194 "C. 'H NMR 6 [(CD3)2SO] 1 1.25 (s, IH). 10.70 (s, minor isomer), 7.83 
(dd, J=8.0, 1.4 Hz, IH), 7.68-7.20 (m), 7.05 (s, IH), 6.91 (s, IH), 6.88 (d, J=2.9 Hz, minor 
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isomer), 6.64 (d. J=12.1 Hz, minor isomer), 6.51 (d, J=1..4 Hz, IH). 6.46 (d, J=12.1 Hz, 
minor isomer), 5.89 (br s, minor isomer). 5.13 (s, 2H), 5.06 (s, minor isomer), 3.78 (s, 3H), 
3.71 (s, minor isomer). Found: C, 73.92; H, 5.23; N, 3.63. C24H19CINO2 requires C, 74.13; H, 
4.92; N, 3.60. 

EXAMPLE 256 

The preparation of 6-(Benzvloxv)-2-f2-(2-chloroDhenvllethenvll-5-methoxv-l-methvl-lH- 
indole fXXI: ATs2-chlorophenvL R'°=CH^) (156). 

Alkylation of (155) prepared as described in example 255 with sodium hydride and 
iodomethane using the procedure described in method 3 gave (156) (100 %) (mixture of E/Z 
isomers) as a yellow solid, mp 143-145 "C. 'H NMR 6 [(CD3)2SO] 7.98 (dd, J=7.9, 1.5 Hz, 
IH), 7.55-7.22 (m), 7.19 (s), 7.12 (s), 6.89 (s), 6.85 (d, J=12.2 Hz), 6.80 (s), 6.63 (d, J=12.2 
Hz), 5.14 (s), 5.1 1 (s), 3.81 (s), 3.78 (s), 3.70 (s), 3.64 (s). Found: C, 74.04; H, 5.71; N, 3.49. 
C25H22CINO2 requires C, 74.34; H, 5.49; N, 3.47. 

EXAMPLE 257 

The preparation of 8-fBenzvl6xvM-(2M:hl6roi}henvn-9-medioxv-6-methvl-4.5.6.10c- 

tetrahvdropvrrolof3.4-c1carbazole-1.3(2H.3aH)-dione (XXII: Ar=2-chlorophenvl. R'°=CH:{) 

0571 

Reaction of the diene (156) prepared as described in example 256 with maleimide 
using the procedure described in example 69 gave the adduct (157) (98 %) as a cream 
powder, mp 174 "C (dec), which was used without further purification. Found: C, 68.32; H, 
4.94; N, 5.51. C29H24CIN2O4.I/2H2O requires C, 68.43; H, 4.95; N, 5.50. 

EXAMPLE 258 

The preparation of 8-fBenzvloxv)-4-f2-chlorophenvlV9-methoxv-6-methvlpvrrolo[3.4- 
c1carbazole-1.3(2H.6H')-dione (XXIII) (158). 

Aromatisation of (157) prepared as described in example 257 with manganese dioxide 
using the procedure described in example 79 gave the carbazole (158) (75 %) as a yellow 
powder, mp 282-285 "C. 'H NMR 5 [(€03)280] 11. 05 (s, IH), 8.48 (s, IH), 7.74 (s. IH), 
7.59-7.54 (m, 3H), 7.52-7.36 (ra, 7H), 5.30 (s, 2H), 3.96 (s, 3H), 3.91 (s, 3H). Found: C, 
69.89; H, 4.44; N, 5.61. C29H21CIN2O4 requires C, 70.09; H, 4.26; N, 5.64. 
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EXAMPLE 259 

The preparation of 4-(2-Chlorophenvn-8.9-dihvdroxV'6~niethvlDViTolor3,4-c1carbazole> 
l,3(2H.6HVdiQne fXXIV: Ar=2>chlorophenvl. R^^=CHO (159). 

Reaction of (158) prepared as described in example 258 with pyridinium 
hydrochloride at 220 using the procedure described in example 81 gave (159) (76 %) as a 
yellow powder, mp 310-313 "^C. NMR 5 [(CD3)2SO] 10.95 (s, IH), 9.57 (br, IH). 9.18 (br, 
IH), 8.32 (s, IHX 7.64 (s, IH), 7.56 (dd, J=8.1, 2.2 Hz, IH), 7.50-7.41 (m, 4H), 7.02 (s, IH), 
3.84 (s, 3H). Found: C, 64.11; H, 3.96; N, 6.54. C21H13CIN2O4.I/4CH3OH requires C, 63.67; 
H, 3.52; N, 6.98. 

Representative Procedure for Method 18 of Scheme 6 
EXAMPLE 260 

The preparation of 4-(2-Ch]orophenvn'8>hvdroxv-9-methoxv-6-methvlpvrrolor3,4- 
c1carbazQ]e-L3f2H.6H)-dione fXXV: Ar^2-chlorophenvl. R^^=CH.) (160). 

A mixture of (158) (1.30 g, 2.62 mmol) prepared as described in example 258, cone. 
HCl (40 mL) and acetic acid (65 mL) was warmed at 100 ''C for 2 h. Water was added and 
the precipitated product was filtered off and dried. The solid was adsorbed onto silica from a 
tetrahydrofuran solution and chromatographed. Elution with ethyl acetate/petroleum ether 
(3:2) gave (160) (1.07 g, 85 %), which crystallised from terahydrofuran/petroleum ether as a 
green solid, mp 280-285 (dec). 'H NMR 5 [(CD3)2SO] 1 1.01 (s, IH), 9.73 (s, IH). 8.44 (s, 
IH), 7.69 (s, IH), 7.57 (dd, J=8.0, 2.2 Hz, IH), 7.51-7.41 (m, 4H), 7.09 (s, IH), 3.93 (s, 3H), 
3.87 (s, 3H). Found: C, 64.53; H. 3.66; N, 6.27. C22H15CIN2O4.I/4H2O requires C, 64.24; H, 
3.80; N, 6.81. 

EXAMPLE 261 

The preparation of 8-(Benzvloxv)-4-f2-chlorophenvl)-9-methoxv-4.5.6,10c- 
tetrahvdropvrrolof3.4-c1carbazole-L3(2H3aH)-dione (XXIL Ar=2-chlorophenvl. R^^=H) 

£1611 

Reaction of the diene (155) prepared as described in example 255 with maleimide 
using the procedure described in example 69 gave the adduct (161) as a tan powder (87 %), 
which was used without further purification. 
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EXAMPLE 262 

The preparation of 8-(Benzvloxvl-4-(2-chlorophenvn-9-methoxvpvrrolor3.4-c1carbazole- 
1.3r2H.6H'>-dione fXXDI: Ar=2-chlorophenvl. R'°=m (162). 

Aromatisation of (161) prepared as described in example 261 with manganese dioxide 
using the procedure described in example 79 gave the carbazole (162) (93 %) as an orange 
powder, mp 260-264 'H NMR 6 l(CD3)2SO] 11.86 (s, IH), 11.01 (s. IH), 8.43 (s, IH), 
7.58-7.34 (m, lOH), 7.26 (s, IH), 5.26 (s, 2H). 3.91 (s, 3H). Found: C. 69.65; H, 3.84; N, 
5.61. C28H19CIN2O4 requires C, 69.64; H, 3.97; N, 5.80. 

EXAMPLE 263 

The preparation of 4-(2-Chlorophenvl)-8-hvdroxv-9-methoxvpvrrolof3.4-c1carbazole- 
1.3r2H.6HVdione (XXV: Ar=2-chlorophenvl. R'°=H') (163). 

Debenzylation of (162) prepared as described in example 262 with HCl in acetic acid 
using the procedure described in example 260 have (163) (77 %) as a yellow powder, mp 
194-196 "C. 'H NMR 8 [(€03)280] 11.71 (s, IH), 10.97 (br s, IH), 9.68 (br s. IH), 8.38 (s, 
IH), 7.56 (dd, J=8.0, 2.2 Hz, IH), 7.49-7.39 (m, 4H), 7.02 (s, IH), 3.90 (s, 3H). Found: C, 
63.38; H, 3.38; N, 6.20. C21H13CIN2O4.I/4 H2O requires C, 63.49; H, 3.42; N, 7.05. 

EXAMPLE 264 

The preparation of 6-(Benzvloxv)-2-f2-(2-chlorophenvl)ethenvll-5-methoxv-l-(2- 
methoxvethvlVlH-indole (XXI: Ar=2-chlorophenvl. R'°=CH-.CH70CH0 (164). 

Alkylation of diene (155) prepared as described in example 255 with sodium hydride 
and l-bromo2-methoxyethane using the procedure described in method3 gave (164) (91 %) 
(E/Z mixture of isomers) as an orange solid, which was used without further purification. 

EXAMPLE 265 

The preparation of 8-(Benzvloxv)-4-(2-chlorophenvl)-9-methoxv-6-(2-methoxvethvl)- 
4,5.6. 1 0c-tetrahvdropvrrolor3.4-clcarbazole- 1 .3(2H.3aH)-dione (XXII: Ar=2-chlorophenvl. 
r'°=CH,CH,OCHO(165) 
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Reaciion of diene (164) prepared as described in example 264 with maleimide using the 
procedure described in example 69 gave the adduct (165) as a tan solid (74 %), which was 
used without further purification. 

EXAMPLE 266 

The preparation of 8-fBen2vloxvM'(2-chloroDhenvn-9-methoxv-6-(2- 
methoxvethvnpvrrolof 3.4.c1carbazole> 1 ,3f 2H.6m>dione (XXUI: Ar=2-chlorophenvL 
R^Q=CHoCH.OCHO(166). 

Aromatisation of (165) prepared as described in example 265 with manganese dioxide 
using the procedure described in example 79 gave the carbazole (166) (89 %) as an orange 
powder, mp 252-254 ^C. *H NMR 5 [(CD3)2SO] 1 1.04 (br s, IH), 8.49 (s. IH). 7.75 (s, IH). 
7.59-7.35 (m, lOH), 5.29 (s. 2H), 4.66 (t, J=5.0 Hz, 2H), 3.91 (s. 3H), 3.68 (t, J=5.0 Hz, 2H), 
3.14 (s. 3H). Found: C, 68.72; H, 4.73; N, 5.28. C3iH25C]N205 requires C, 68.82; H, 4.66; N. 
5.18. 

Representative Procedure for Method 19 of Scheme 6 
EXAMPLE 267 

The preparation of 4-(2-ChlorophenvlV8-hvdroxv-9-methoxv-6-(2- 

methoxvethvnpvrrolor3.4>c1carbazole-13f2H.6H)-dione (XXV: Ar=2-chlorophenvK 
r'Q=CHoCHoOCHO (167). 

Ethane thiol (5 mL) and boron trifluoride etherate (2.5 mL) were added to a solution 
of the benzyl ether (155) (0.840 g, 1.55 nunol) prepared as described in example 255 in 
dichloromethane (100 mL) and the solution was stirred at room temperature for 16 h. 
Petroleum ether (500 mL) was added and the mixture was chilled at -20 for 3 h. The solid 
was isolated by decantation of the liquid layer and partitioned between ethyl acetate and 
samrated aqueous NaHCOa. The organic phase was dried, the drying agent was removed and 
the solution was concentrated to dryness gave an oily solid which was chromatographed on 
silica. Elution with ethyl acetate/petroleum ether (1:2) gave foreruns, while ethyl 
acetate/petroleum ether (1:1) eluted (167) (80 5) which crystallised from ethyl 
acetate/petroleum ether as a yellow powder, mp 249-252 ""C. ^H NMR 5 [(CD3)2S01 10.98 
(br, IH), 9.70 (br, IH), 8.44 (s, IH), 7.70 (s, IH), 7.57 (dd, J=8.0, 2.2 Hz, IH), 7.50-7.41 (m, 
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3H), 7.12 (s, IH). 4.56 (t, J=5.1 Hz, 2H), 3.92 (s, 3H), 3.68 (t. J=5.1 Hz, 2H), 3.16 (s, 3H). 
Found: C, 64.19; H, 4.43; N. 5.92. C24H,9C1N205 requires C, 63.93; H, 4.25; N, 6.21. 




SCHEME 7 



Scheme 7 Procedures 
EXAMPLE 268 

The preparation of 4-(2-Chlorophenvn-9-hvdroxv-6-(3-hvdroxvpropvn-4.5.6.10c- 
tetrahvdropvn-olof3.4-clcarbazole-1.3(2H.3am-dione ^XIX: Ar=2-chlorophenvl. R"'=CH- 
;CH,CH^OH)(139). 

Demethylation of 4-(2-Chlorophenyl)-6-(3-hydroxypropyl)-9-methoxy-4,5,6, 10c- 
tetrahydropyrrolo[3,4-c]carbazole-l,3(2H,3aH)-dione (IV; Ar=2-chlorophenyl, R'°=CH- 
2CH2CH2OH) (30) prepared by the first step in the procedure described in example 39 with 
BBr3 using the procedure described in example 80 followed by an acidic workup gave (139) 
(77%) as a pink powder, mp 190-196 (dec). 'H NMR 5 [(CD3)2S01 10.82 (br s, IH), 8.72 
(br s, IH), 7.71 (dd, J=7.7, 1.0 Hz, IH), 7.46 (dd, J=8.0, 1.4 Hz, IH), 7.39 (m, IH), 7.31 (m, 
IH), 7.21 (d, J=8.5 Hz, IH), 7.15 (d, J=2.3 Hz, IH), 6.62 (dd, J=8.5, 2.3 Hz, IH), 4.57 (t, 
J=4.7 Hz, IH), 4.25 (d, J=7.5 Hz, IH), 4.1 1 (t, J=6.9 Hz, 2H), 3.94 (dd, J=7.5, 3.6 Hz, IH), 
3.53 (dt, J=12.6, 3.7 Hz, IH), 3.22 (m, 2H), 3.03 (dd, J=15.6, 3.6 Hz, IH), 1.77 (m, 2H). 
Found: C, 63.57; H, 5.13; N. 6.31. C23H21CIN2O4.I/2H2O requires C, 63.66; H, 5.11; N, 6.45. 



wo 03/091255 



PCT/IB03/01417 



-174- 




(XXXill) (XXXIV) (XXXV) 



SCHEME 8 

Procedures for Scheme 8 
EXAMPLE 269 

The preparation of 4-Methoxv-2-[2-phenvlethenvl1-lH-indole (XXVI; Ar=phenvn (1411 

Reaction of 4-methoxyindole-2-carboxaldehyde with benzyltriphenylphosphonium 
bromide using the procedure described in example 37 gave (141) (89%) as a fluorescent oil, 
(mixture of E/Z isomers) which was used without further purification. 

EXAMPLE 270 

The preparation of lO'MethoxV'4-phenvl-4,5.6.lOc-tetrahvdrocvclopentarc1carbazole- 
1 ,3f 2R3aH)-dione (XXVIH: Ar=phenvl R*^=H) (142). 
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Reaction of the diene (141) prepared by the procedure described in example 269 with 
maleimide using the procedure described in niethod4 gave the adduct (142) as a yellow solid 
(86 %), which was used without further purification. 

EXAMPLE 271 

The preparation of 10-Methoxv-4-DhenvlcvcloDentafclcarba2ole-1.3(2H.6H)-dione (XXVIX: 
Ar=phenvl. R'^=m (143V 

Aromatisation of (142) prepared by the procedure described in example 270 with 
DDQ using the procedure described in example 70 gave the carbazole (143) (78%) as yellow 
needles, mp 273-276 "C. 'H NMR 8 [(CD3)2SO] 12.10 (s, IH), 10.78 (s, IH), 7.59 (s, IH), 
7.57 (dd, J=8.0, 1.8 Hz, 2H), 7.49 (t, J=7.9 Hz, IH), 7.47-7.39 (m, 3H), 7.16 (d, J=7.9 Hz, 
IH), 6.80 (d, J=7.9 Hz, IH), 3.99 (s, 3H). Found: C, 73.55; H, 4.16; N, 7.93. C21H14N2O3 
requires C. 73.67; H, 4.12; N. 8.18. 

EXAMPLE 272 

The preparation of 10-Hvdroxv-4-phenvlcvclopentarc1carbazole-1.3(2H.6H)-dione (XXX: 
Ar=DhenvrR'°=ID (144) 

Demethylation of (143) prepared by die procedure described in example 271 with 
BBr3 using the procedure described in example 80 gave (144) as a yellow/orange solid (92 
%), mp >300 °C. 'H NMR 5 ((€03)280] 12.33 (s, IH), 12.16 (s, IH), 11.65 (br, IH), 7.62 (s, 
IH), 7.60 (dd, J=7.9, 1.8 Hz, 2H), 7.51-7.45 (m, 3H), 7.40 (dd, J=7.6 Hz, IH), 7.03 (d, J=7.6 
Hz, IH), 6.63 (d, J=7.6 Hz, IH). Found: C, 72.87; H, 3.76; N, 8.44. C20H12N2O3 requires C, 
73.16; H, 3.68; N, 8.53. 

EXAMPLE 273 

The preparation of 6-Methoxv-2-f2-phenvlethenvll-lH-indole (XXXI: Ar=phenvn (146). 

Reaction of 6-methoxyindole-2-carboxaldehyde (145) with 
benzyltriphenylphosphonium bromide using the procedure described in example 37 gave 
(146) (94%) as a white solid (mixture of E/Z isomers) which was used without further 
purification. 

EXAMPLE 274 
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The preparation of 8-Methoxv-4-phenvl-4.5.6.10c-t etrahvdrocvclopentafc1carba2ole- 
1.3(2H.3alD-dinne fXXXni: Ar=phenvl. R'°=m (147). 

Reaction of the diene (146) prepared by the procedure described in example 273 with 
maleimide using the procedure described in inethod4 gave the adduct (147) as a tan solid (61 
%), which was used without further purification. 

EXAMPLE 275 

The preparation of 8-MethoxY-4-phenv]cvclopentarc1carbazole-1.3(2H.6H)-dione OCXXIV: 
Ar=phenvl. R'^r^H) (148). 

Aromatisation of (147) prepared by the procedure described in example 274 with 
DDQ using the procedure described in example 70 gave the carbazole (148) (65 %) as a 
yellow powder, mp 154-156 "C. 'H NMR 8 [(CD3)2SO] 11.87 (br, IH), 11.02 (br. IH), 8.75 
(d, J=8.8 Hz, IH), 7.61 (dd, J=8.0, 1.8 Hz, 2H), 7.60 (s, IH), 7.49-7.40 (m, 3H), 7.10 (d, 
J=2.2 Hz, IH), 6.94 (dd. J=8.8, 2.2 Hz. IH), 3.90 (s, 3H). Found: C, 72.49; H, 4.14; N, 8.22. 
C21H14N2O3.I/4H2O requires C, 72.71; H, 4.21; N, 8.07. 

EXAMPLE 276 

The preparation of 8-Hvdroxv-4-phenvlcvclopentarclcarba2ole-1.3(2H.6H)-dione (XXXV: 
Ar=phenvl. R'°=m(149) 

Demethylation of (148) prepared by the procedure described in example 276 with 
BBrs using the procedure described in example 80 gave (149) as a yellow powder (74 %), mp 
>330 "C. 'H NMR 5 [(CD3)2SO] 1 1.75 (br. IH), 10.96 (br, IH), 10.56 (br, IH), 8.66 (d, J=8.6 
Hz, IH). 7.60 (dd, J=8.0, 1.8 Hz, 2H), 7.53 (s, IH), 7.49-7.39 (m, 3H), 6.93 (d, J=2.1 Hz. 
IH), 6.79 (dd, J=8.6, 2.1 Hz, IH). Anal. Found: C, 72.36; H, 3.82; N, 8.18. 
C20H12N2O3.I/4H2O requires C, 72.17; H, 3.78; N, 8.41. 

EXAMPLE 277 

The preparation of 2-f(E.ZV2-(2-Chlorophenvnethenvll-6-methoxv-lH-indole (XXXI: Ar=2- 
chlorophenvn (841) 

Reaction of 6-methoxyindole-2-carboxaldehyde (145) with 2- 
chlorobenzyltriphenylphosphonium chloride using the procedure described in example 37 
gave (841) as a mixture of EJZ isomers as a yellow solid (93 %). which was used without 
further purification. 
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EXAMPLE 278 

The preoaratinn of 2-ffE^V2-f2-ChloroDhenvl)ethenvn-6-methoxv-l-methvl-lH-indole 
rXXXII: Ar=2-chlorQDhenvl. R'°=CH0 (842) 

Alkylation of (841) with iodomethane using the procedure described in methods gave 
(842) as a yellow solid (77 %), which was used without further purification. 

EXAMPLE 279 

The preparation of 4-(2-Chlorophenvl)-8-methoxv-6-methvlpvrrolof3.4-c1carbazole- 
1 .3r2H.6H)-dione (XXXrV: Ar=2-chlorophenvl. R'°=CH^) (844) 

Reaction of (842) prepared as described in example 278 with maleimide using the 
procedure described in method4 example 68 gave the adduct (XXXIII; Ar=2-chlorophenyl, 
R'°=CH3) (843) as a tan powder, which was used without further purification. Aromatisation 
of (843) with Mn02 using the procedure described in example 79 gave (844) as a yellow 
powder (78 % overall), mp >300 "C. 'H NMR 5 ((CD3)2SO] 1 1.07 (br s, IH), 8.77 (d, J=8.7 
Hz, IH), 7.76 (s, IH), 7.59 (dd, J=8.0, 2.2 Hz, IH), 7.52-7.43 (m, 3H), 7.27 (d, J=2.2 Hz, 
IH), 7.00 (dd, J=8.7, 2.2 Hz, IH), 3.95 (s, 3H), 3.94 (s, 3H). Found: C, 66.86; H, 4.04; N, 
6.90; CI, 9.26. C22H15CIN2O3 .0.2H2O requires: C, 66.99; H, 3.94; N, 7.10; CI, 8.99 . 

EXAMPLE 280 

The preparation of 4-(2-Chlorophenvn-8-h vdroxv-6-methv]pvrrolor3.4-c1carbazole- 
1 ■3(2H.6m-dione (XXXV: Ar=2-chlorophenvl. R'°=CHi) (845) 

Demethylation of (844) prepared as described in example 279 with BBrs using the 
procedure described in example 80 gave (845) (54 %) as a yellow solid, mp 304-306 °C. 'H 
NMR 6 [(CD3)2SO] 11.02 (br, IH), 10.08 (br, IH), 8.69 (d. J=8.6 Hz, IH), 7.71 (s, IH), 7.58 
(m, IH), 7.51-7.42 (m, 3H), 6.99 (d, J=2.0 Hz, IH), 6.88 (dd. J=8.6, 2.0 Hz, IH), 3.87 (s, 
3H). Found: C, 63.93; H. 3.95; N, 7.08; CI, 9.12. C21H13CIN2O3 .H2O requires: C, 63.89; H, 
3.83; N, 7.10; CI, 8.98. 
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Scheme 9 Procedures 
EXAMPLE 281 

The preparation of 4-(2-ChlorophenvlV9-hvdroxv-6-f2-("lH-tetraazol-S-vnethvnDvrrolor3.4- 
ckarbazole-1.3(2H.6m-dione fXXXVI: Ar=2-chlorophenvl. n=2) (212) 

To a solution of nitrile (238) (0.68 g, 1.63 mmol) prepared as described in example 98 
in toluene/dimethylformamide (5:1, 120 mL) was added azidotrimethyl tin (0.67 g, 3.26 
mmol). The resulting solution was heated at reflux for 24 hours before a further portion of 
azidotrimethyl tin (0.34 g, 1.63 mmol) was added. After a further 24 hours at reflux the 
reaction was diluted with water and extraction with ethyl acetate. Hie organic phase was 
dried, the drying agent was removed and the solution was concentrated to dryness. 
Chroniatography on silica eluting with ethyl acetate/hexane (3:1) to ethyl acetate/methanol 
(9:1), followed by crystallization from ethyl acetate/hexane, gave tetrazole (272) (0.54 g, 
72%) as an orange powder, mp 230-234 ""C (dec). NMR 5 [(CD3)2SO] 11.06 (br s, IH), 
9.37 (br s, IH), 8.36 (d, J=2.4 Hz. IH), 7.61 (s, IH), 7.56 (m, IH), 7.48 (m, 4H), 7.10 (dd. 
J=8.8. 2.4 Hz, IH), 4.82 (t, J=6.9 Hz, 2H), 3.32 (obscured t, J=6.9 Hz, 2H). Found: C, 52.69; 
H, 4.05; N. 15.91. C23H15CIN6O3.3V2H2O requires: C, 52.93; H, 4.25; N, 16.09. 

EXAMPLE 282 

The preparation of 4-(2-ChlQrophenvn-9-hvdroxv-6-f3-(lH-tetraazol-5- 
ynpropvllPvrrolof3.4-clcarbazole-L3(2H,6HVdione (XXXVI: Ar=2-chlorophenvl. n=3) 
(273) 

To a solution of nitrile (241) (60 mg, 0.14 mmol) prepared as described in example 
191 in toluene/dimethylformamide (5:1, 35 mL) was added azidotrimethyl tin (57 mg, 0.28 
mmol). The resulting solution Was heated at reflux for 72 hours before beinjg diluted with 
water and extraction with ethyl acetate. The organic phase was dried, the drying agent was 
removed and the solution was concentrated to dryness. Chromatography on silica eluting with 
ethyl acetate/hexane (3:1) to ethyl acetate/methanol (9:1), followed by crystallization from 
tetrahydrofuran/hexane, gave tetrazole (273) (29 mg, 44%) as an orange powder, mp 269-272 
^C. *H NMR 5 [(CD3)2SO] -16 (v br s, IH), 1 1.07 (s, IH), 9.38 (br s, IH), 8.39 (d. J=2.5 Hz, 
IH), 7.84 (s, IH), 7.61 (d, J=8.9 Hz, IH), 7.57 (m, IH), 7.53-7.43 (m, 3H), 7.16 (dd, J=8.9, 
2.5 Hz, IH), 4.59 (t, J=7.1 Hz, 2H), 2.93 (m. 2H), 2.20 (m, 2H). Found: C, 59.71; H, 4.27; N, 
16.72. C24H17CIN6O3.3/4H2O requires: C, 59.26; H, 3.83; N, 17.27. 
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EXAMPLE 283 

The preparation of 4-f 2-Chlorophenvn-9-niethoxv-6-r2-nH-l .2.4-triazol-5- 
vlsulfanvlkthvl1pviTolor3.4-c1carbazole-l .3(2H.6H>-dione (XXXVII; Ar=2-chlorophenvl. 
R^=5-lH-1.2.4.triazolvn (274) 

A solution of mesylate (228) (0.2S g, 0.S0 nunol) prepared as described in example 
170 , lH-l,2,4-triazole-5-thiol (76 mg, 0.75 mmol) and triethylamine (2.0 mL) in p-dioxane 
(50 mL) under nitrogen was heated at reflux for 48 hours, before being diluted with water and 
extraction with ethyl acetate. The organic phase was dried, the drying agent was removed and 
the solution was concentrated to dryness. Chromatography on silica eluting with ethyl 
acetate/hexane (1:1 to 1:0), followed by crystallization from ethyl acetate/hexane, gave 
carbazole (274) (0.24 g. 95%) as a yellow powder, mp 21 1-213 °C. 'H NMR 5 [(CD3)2SO] 
14.09 (br s, IH), 11.13 (br s, IH), 8.52 (d, J=2.6 Hz, IH), 8.43 (v br s, IH), 7.88 (s, IH), 7.80 
(d, J=9.0 Hz, IH), 7.57 (m, IH), 7.48 (m, 3H), 7.31 (dd, J=9.0, 2.6 Hz, IH), 4.83 (t, J=7.4 Hz, 
2H), 3.91 (s, 3H), 3.52 (t, J=7.4 Hz, 2H). Found: C, 59.29; H, 3.77; N, 13.63. 
C25H,8C1N503S.1/4H20 requires: C, 59.29; H, 3.68; N, 13.82. 

EXAMPLE 284 

The preparation of 4-(2-Chlorophenvn-6-f2-(lH-imidazol-2-vlsulfanvl)ethvn-9- 

methoxvpvrrolor3.4-clcarba2ole-1.3(2H.6H)-dione CXXXVII: Ar=2-chlorophenvl. R^=2- 

imidazoWn (275) 

A solution of mesylate (228) (0.30 g, 0.60 mmol) prepared as described in example 
170 , 2-mercaptoimidazole (0.12 g, 1.20 mmol) and triethylamine (2.0 mL) in p-dioxane (25 
mL) under nitrogen was heated at reflux for 24 hours, before being diluted with water to 
precipitate the crude product, which was collected by filtration, washed with water and dried 
in vacuo. Chromatography on silica eluting with ethyl acetate/hexane (1:1), followed by 
trituration from ethyl acetate, gave carbazole (275) (0.29 g, 96%) as a yellow powder, mp 
245-247 "C. 'H NMR 6 ((CD3)2SO] 12.24 (br s, IH), 11.13 (br s, IH), 8.51 (d, J=2.6 Hz, 
IH), 7.92 (s, IH), 7.75 (d, J=9.0 Hz, IH), 7.58 (m, IH), 7.48 (m, 3H), 7.29 (dd, J=9.0, 2.6 
Hz, IH), 7.00 (V br s, 2H), 4.78 (t, J=7.5 Hz, 2H), 3.91 (s, 3H), 3.44 (t, J=7.5 Hz, 2H). Found: 
C, 61.57; H, 4.14; N, 10.85. C26H,9CIN403S.1/4H20 requires: C, 61.53; H, 3.87; N, 11.03. 
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EXAMPLE 285 

The preoaration of 4-f2-ChloroDhenvn-9-hvdroxv-6- f2-(4H-l .2.4-triazol-3- 
vlsulfanvl)ethvnDviTolor3.4-clcarbazole-l .3(2H.6ir>-dione (XXXVIII: Ar=2-chlorophenvl. 
R^=5-lH-1.2.4-triazolvn (276) 

Reaction of methyl ether (274) (0.25 g, 0.50 mmol) prepared as described in example 
283 according to the procedure described in example 80, followed by chromatography on 
silica eluting with ethyl acetate/tetrahydrofiiran (1:0 to 9:1 to 1:1) and trituration from 
methanol, gave phenol (276) (0.22 g, 90%) as an orange powder, mp 314-319 "C. 'H NMR 5 
[(CD3)2SO] 14.10 (br s, IH), 1 1.07 (br s, IH), 9.39 (s. IH), 8.42 (v br s, IH), 8.38 (d, J=2.3 
Hz, IH), 7.83 (s, IH), 7.68 (d, J=8.8 Hz, IH), 7.57 (m, IH), 7.48 (m, 3H), 7.13 (dd, J=8.8, 
2.3 Hz, IH), 4.79 (t, J=7.4 Hz, 2H), 3.50 (t, J=7.4 Hz, 2H). Found: C, 58.56; H, 3.82; N, 
13.58. C24H16CIN5O3S.2/5CH4O requires: C. 58.29; H, 3.53; N, 13.93. 

EXAMPLE 286 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6-r2-(lH-imidazol-2- 
vlsulfanvnethvllDVTTolof3.4-c1carbazole-1.3(2H.6H)-dione (XXXVIII: Ar=2-chlorophenvl. 
^^=2.iniidazolvn (277) 

Reaction of methyl ether (275) (130 mg, 0.24 mmol) prepared as described in 
example 284 according to The procedure described in example 80, except that the reaction 
time was 7 hours and the chromatography was perfotmed eluting with ethyl acetate/hexane 
(1:1 to 3:1), gave phenol (277) (97 mg, 83%) as an orange powder, mp 270-275 **C. 'H NMR 
5 [(CD3)2SO] 12.23 (br s, IH). 1 1.07 (br s, IH), 9.39 (br s, IH), 8.37 (d, J=2.4 Hz, IH), 7.86 
(s, IH), 7.61 (d, J=8.9 Hz, IH), 7.57 (m, IH), 7.48 (m, 3H), 7.12 (dd, J=8.9, 2.4 Hz, IH), 
6.98 (v br s, 2H), 4.74 (t, J=7.7 Hz, 2H), 3.42 (partially obscured t, J=7.7 Hz, 2H). Found: C, 
60.87; H, 3.72; N, 11.00. C25H,7C1N403S. I/4H2O requires: C, 60.85; H, 3.57; N, 11.35. 

EXAMPLE 287 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6-f2-(lH-1.2.4-triazol-5- 
vIsulfinvDethvllpyrrolof 3.4-clcarbazole-l .3(2H.6H)-dione (XXXIX: Ar=2-chlorophenvl. 
mrrl. R^=5-lH-1.2.4-triazolvn (278) 

To a solution of carbazole (276) (70 mg, 0.14 mmol) prepared as described in 
example 285 in tetrahydrofuran (30 mL) containing glacial acetic acid (8 mL), was added 
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35% hydrogen peroxide (2 mL). The resulting solution was stirred at room temperature for 10 
hours before being poured onto solid sodium bicarbonate, diluted with water and extraction 
with ethyl acetate. TTie organic phase was dried, the drying agent was removed and the 
solution was concentrated to dryness. The combined organic layers were partially 
concentrated under reduced pressure, then adsorbed directly onto silica and chromatographed 
eluting with methanol/dichloromethane (5:95 to 1:9). Trituration from diethyl ether gave 
sulfoxide (278) (29 mg, 41%) as an orange powder, mp 237-242 ""C. NMR 5 [(€03)280] 
14.7 (V br s, IH), 11.09 (br s, IH), 9.41 (br s, IH), 8.69 (br s. IH), 8.38 (d, J=2.3 Hz, IH), 
7.79 (d, J=9.6 Hz, IH), 7.60-7.46 (m, 5H), 7.15 (dd. J=8.8, 2.3 Hz. IH), 4.89 (m, 2H). 3.71 
(m, 2H). Found: C, 56.85; H, 3.79; N. 13.74. C24Hl6Cl^r504S.l/5C4HloO requires: C, 57.20; 
H, 3.48; N, 13.45. 

EXAMPLE 288 

The preparation of 4-(2-ChloroDhenvn-9-hvdroxv-6-r2-(lH-L2.4-triazol-5- 
Vlsulfonvnethvnpvrrolor3.4-c1carbazole-1.3f2H.6m-dione (XXXIX: Ar=2-chlorophenvK 
in=2- R^=S-lH-L2.4-triazolvn (279) 

To a solution of carbazole (276) (60 mg, 0.12 mmol) prepared as described in 
example 285 in tetrahydrofuran (30 mL) containing glacial acetic acid (10 mL), was added 
35% hydrogen peroxide (2 mL). The resulting solution was stirred at room temperature for 30 
hours before additional 35% hydrogen peroxide (2 mL) was added and the temperature was 
increased to 50 for 18 hours. The reaction was then poured onto solid sodium bicarbonate, 
diluted with water and extracted with ethyl acetate. The combined organic layers were 
partially concentrated under reduced pressure, then adsorbed direcdy onto silica and 
chromatographed eluting with ethyl acetate/hexane (1:1 to 1:0). Crystallisation from ethyl 
acetate/hexane gave sulfone (279) (45 mg, 72%) as an orange powder, mp 301-304 ^C. ^H 
NMR 5 [(CD3)2SO] 14.9 (v br s. IH), n.07 (br s, IH), 9.38 (br s, IH), 8.60 (s. IH), 8.34 (d, 
J=2.4 Hz, IH), 7.71 (s, IH), 7.56 (m. 2H), 7.48 (m, 3H), 7.12 (dd, J=8.8, 2.4 Hz, IH), 4.89 
(m, 2H), 4.03 (m, 2H). Found: C, 55.12; H. 3.52; N, 12.87. C24H,6C1N505S.1/4C4H802 
requires: C. 55.20; H. 3.34; N, 12.88. 
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EXAMPLE 289 

The preparation of 4-(2-ChlorophenvlV9-hvdroxv-6-f2-nH-imida2ol-2- 
vlsulfonvnethvnpvrrolof3.4>c1carba2ole-K3(2H.6m-dione (XXXIX: Ar=2-chlorophenvL 
in=2. R^=2-imidazolvl) (280) and 4-(2-chlorophenvlV9-hvdroxv-6-r2-(lH-imida2ol-2- 
vlsulfinvnethvnpvrrolor3>4-c1carba2ole-l .3f2H.6HVdione (XXXIX: Ar=2>chlorophenvL 
ni=L R^=2Mmidazolvn (281) 

To a solution of carbazole (277) (66 mg, 0.14 mmol) prepared as described in 
example 286 in tetrahydrofuran (30 mL) containing glacial acetic acid (10 mL), was added 
35% hydrogen peroxide (2 mL). The resulting solution was stiired at room temperature for 20 
hours before being poured onto solid sodium bicarbonate, diluted with water and extracted 
with ethyl acetate. The combined organic layers were partially concentrated under reduced 
pressure, then adsorbed directly onto silica and chromatographed eluting with ethyl 
acetate/hexane (1:1 to 4:1) to ethyl acetate/methanol (99:1) to give at highest Rf, sulfone 
(280) (36 mg. 51%) as an orange powder, mp 263-265 ^C. NMR 8 [(CD3)2SO] 1 1.09 (br s, 
jH), 9,44/br s, IH), 8.35 (d, J=2.4 Hz, 1H)..7.63 (s, IH), 7.58 (m, IH), 7.52-7.45 (m, 4H), 
7.19 (br s, 2H), 7.12 (dd, J=8.8, 2.4 Hz, IH), 4.85 (t, J=6.6 Hz, 2H), 3.96 (m, 2H). Found: C, 
57.44; H, 3.87; N, 9.80. C25H17CIN4O5S.I/2C4H8O2 requires: C, 57.40; H, 3.75; N, 9.92. This 
was followed at lower Rf by the sulfoxide (281) (16 mg, 23%) as an orange powder, mp 254- 
259 ^C. 'H NMR 5 [(CD3)2SO] 13.35 (br s, IH), 1 1.10 (br s, IH), 9.42 (s. IH), 8.39 (d, J=2.4 
Hz, IH), 7.77 (d, J=12.7 Hz, IH), 7.58 (m, 2H), 7.53-7.44 (m, 3H), 7.24 (br s, 2H), 7.15 (dd, 
J=8.8, 2,4 Hz, IH), 4.85 (m, 2H), 3.69 (m, 2H). FABMS found [M+H]*: 505.0725, 507.0666. 
C25H17CIN4O4S requires 505.0737, 507.0708. 
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Scheme 10 Procedures 
EXAMPLE 290 

The preparation of 6-(2-Hvdroxv-3-niethoxvpropvl)-9-niethoxv-4-Dhenvlpvrrolor3.4- 
c1carbazole-L3(2H.6}D-dione (XLH: Ar=phenvl. Z=OCHO (225) 

Alkylation of 5-methoxy-2-[(E)-2-phenylethenyl]-lH-indole (H; Ar=phenyl) (0.20 g, 
0.80 mmol) with epibromohydrin according to the procedure described in example 38 
example 38 gave crude epoxide (XL; Ar=phenyl), which was used without further 
purification. The epoxide was dissolved in methanol (100 mL) to which 35% perchloric acid 
(10 mL) was added. The resulting solution was heated at reflux for 3 h before being diluted 
with water and extraction with ethyl acetate. The organic phase was dried, the drying agent 
was removed and the solution was concentrated to dryness to give diene (XLI; Ar=phenyl, 
Z=0CH3). This crude material was reacted directly with maleimide (92 mg) following 
Method 4a, except that the reaction time was 18 h. Aromatisation of the crude Diels-Alder 
adduct using the procedure described in example 79 gave material that was chromatographed 
on silica eluting with ethyl acetate/hexane (1:1). Crystallisation from ethyl acetate/hexane 
gave carbazole (225) (0.10 g. 30%) as a yellow powder, mp 128-136 ^^C. NMR 5 
[(CD3)2SO] 11.10 (br s, IH). 8.55 (d, J=2.6 Hz. IH), 7.81 (s, IH), 7.64 (m, 3H), 7.47 (m, 
3H). 7.29 (dd, J=9.1, 2.6 Hz, IH), 5.17 (d, J=5.5 Hz, IH), 4.52 (dd, J=4.2, 15.0 Hz, IH), 4.43 
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(dd, J=7.1, 15.0 Hz. IH). 4.04 (m, IH), 3.90 (s, 3H), 3.32 (m, 2H), 3.26 (s, 3H). Found: C. ; 
69.94; H, 5.45; N, 6.36. C25H22N2O5 requires: C, 69.76; H, 5.15; N. 6.51. 

EXAMPLE 291 

The preparation of 6-(2>3-DihvdroxvDroDvl)'9>hvdroxv-4-phenvlpvrrolor3.4-c1carbazole- 
1.3(2H,6H)-d3Qne fXLIII: Ar=Dhenvl. Z=OH) (226) 

Demethylation of alcohol (225) (96 mg, 0.22 mmol) prepared as described in example 
290 employing the procedure described in example 80 was followed by chromatography on 
silica eluting with ethyl acetate/hexane (4:1). Crystallisation from ethyl acetate/hexane gave 
phenol (226) (28 mg, 31%) as an orange/yellow powder, mp 290-295 °C. NMR 6 
[(CD3)2SO] 1 1.04 (br s, IH), 9.30 (s, IH), 8.40 (d, J=2.4 Hz, IH). 7.79 (s, IH), 7.63 (m, 2H), 
7.55 (d, J=8.8 Hz, IH), 7.47 (m, 3H). 7.1 1 (dd, J=8.8, 2.4 Hz, IH), 5.00 (d, J=5.4 Hz, IH), 
4.86 (t, J=5.4 Hz, IH), 4.51 (dd, J=3.8, 14.9 Hz, IH), 4.35 (dd, J=7.5, 14.9 Hz, IH), 3.89 (m. 
IH), 3.41 (m, 2H). Found: C, 67.94; H, 4.69; N, 6.50. C23H18N2O5.I/4H2O requires: C, 67.89; 
H, 4.58; N, 6.88. 

EXAMPLE 292 

The preparation of 4-(2-ChlorophenvlV9>hvdroxV"6-r2'hvdroxv>3-(4- 
morpholinvDpropvllpvrrolof 3,4>c1carbazole-L3(2H.6H)-dione fXLIII: Ar=2-chlorophenvK 
Z=4-mon)holinvn (282) 

Alkylation of pure trans-diene (27) (0.25 g, 0.88 mmol) prepared as described in 
example 37 with epibromohydrin according to the procedure described in example 38 gave 
crude epoxide (XL; Ar=2-chlorophenyl), which was used without further purification. The 
epoxide was dissolved in tetrahydrofuran (2 mL) to which moipholine (0.5 mL) was added. 
The resulting solution was heated at 60 for 48 hours before being diluted with water and 
extraction with ethyl acetate. The organic phase was dried, the drying agent was removed and 
the solution was concentrated to dryness to give diene (XLI; Ar=2-chlorophenyl, Z=4- 
morpholinyl). This crude material was triturated in diethyl ether/hexane and then reacted 
directly with maleimide (128 mg) following The procedure described in example 68, except 
that the reaction time was 18 h and p-dioxane was added as a co-solvent. Aromatisation of 
the crude Diels-Alder adduct using the procedure described in example 70 gave carbazole 
(XLII; Ar=2-chlorophenyl, Z=4-morpholinyl) which was demethylated employing the 
procedure described in example 81, to give crude material that was chromatographed on 
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silica eludng with ethyl acetate. Crystallisation from diethyl ether/hexane gave carbazole 
(282) (0.10 g, 22%) as a yellow powder, mp 275-278 ^^C. NMR 5 [(CD3)2SO] 1 1.05 (br s, 
IH), 9.34 (br s, IH), 837 (d, J=2.4 Hz. IH), 7.79 (s, IH), 7.63-7.56 (m, 2H), 7.47 (m. 3H), 
7.12 (m, IH), 5.01 (t, J=5.7 Hz, IH), 4.53 (m, IH), 4.37 (m, IH), 4.04 (br s, IH), 3.38 (m, 
4H), 2.39-2.24 (m, 6H). Found: C, 63.90; H. 4.85; N, 8.55. C27H24CIN3O5 requires: C, 64.10; 
H, 4.78; N, 8.31. 

EXAMPLE 293 

The preparation of 4-(2-Chlorophenvn-6-f3-(cis-3,5-dimethvl-l-piDerazinvn-2- 
hvdroxvpropvl1-9-hvdroxvpvrrolof3,4-c1carbazole-l .3f2H.6H)-dione (XLIII: Ar=2- 
chlorophenvl. Z=cis-3.5-dimethvl-l-piperazinvn (283) 

Alkylation of pure trans-diene (27) (0.25 g, 0.88 mmol) prepared as described in 
example 37 with epibromohydrin according to the procedure described in example 38 gave 
crude epoxide (XL; Ar=2-chlorophenyl), which was used without further purification. The 
epoxide was dissolved in tetrahydrofuran (2 mL) to which cis-2,6-diniethyIpiperazine (0.50 g, 
4.4 mmol) was added. The resulting solution was heated at 60 for 48 hours before being 
diluted with water and extraction with ethyl acetate. The organic phase was dried, the drying 
agent was removed and the solution was concentrated to dryness to give diene (XLI; Ar=:2- 
chlorophenyl, Z=cis-3,5-dimethyl-l-piperazinyl). This crude material was triturated in diethyl 
ether/hexane and then reacted directly with maleimide (0.13 g, 1.5 mmol) following The 
procedure described in example 68, except that the reaction time was 18 h and p-dioxane was 
added as a co-solvent. Aromatisation of the crude Diels-Alder adduct using the procedure 
described in example 70 gave carbazole (XLII; Ar=2-chlorophenyl, Z=:cis-3,5-dimethyl-l- 
piperazinyl) which was demethylated employing The procedure described in example 8 1 to 
give crude material that was chromatographed on silica eluting with ethyl 
acetate/methanol/triethylamine (4:l:trace). Crystallisation from ethyl acetate/hexane gave 
carbazole (283) (65 mg, 14%) as a yellow powder, mp 206-210 ^C. *H NMR 8 [(€03)280] 
11.02 (br s. IH), 9.33 (br s, IH), 8.37 (d, J=2.5 Hz, IH), 7.76 (d, J=9.1, IH), 7.58 (m, 2H), 
7.47 (m, 3H), 7.1 1 (m, IH), 4.95 (br s, IH), 4.52 (m, IH), 4.34 (m. IH), 4.04 (m, IH), 2.71- 
2.53 (m, 4H). 2.33 (m, IH). 2.20 (m, IH), 1.46 (m, 2H), 0.81 (m, 6H). Found: C, 63.76; H, 
5.30; N, 10.02. C29H29CIN4O4.3/4H2O requires: C, 63.73; H, 5.63; N, 10.25. 
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EXAMPLE 294 

The preparation of 4-f2-ChlorophenvlV9>hvdroxv-6-r2-hvdroxv-3- 

(methvlamino)proDvnpvrrolof3,4-c1carbazole-L3r2H.6HVdioTie (XLIII: Ar=2-chloroDhenvl, 
Z=NHCHi) (284) 

Alkylation of pure trans-diene (27) (0.25 g, 0.88 mmol) prepared as described in 
example 37 with epibromohydrin according to proceedure described in example 38 gave 
crude epoxide (XL; Ar=2-chlorophenyl), which was used without further purification. The 
epoxide was dissolved in tetrahydrofuran (2 mL) to which aqueous methylamine (O.S mL, 
40% solution) was added. The resulting solution was heated at 60 for 6 hours before being 
diluted with water and extraction with ethyl acetate. The organic phase was dried, the drying 
agent was removed and the solution was concentrated to dryness to give diene (XLI; Ar=2- 
chlorophenyl, Z=NHCH3). This crude material was triturated in diethyl ether/hexane and then 
reacted directly with maleimide (0.13 g, 1.5 mmol) following The procedure described in 
example 68, except that the reaction time was 18 h and p-dioxane was added as a co-solvent. 
Aromatisation of the crude Diels-Alder adduct using the procedure described in example 70 
gave carbazole (XLII; Ar=2-chlorophenyl, Z=NHCH3) which was demethylated employing 
The procedure described in example 81 to give crude material that was chromatographed on 
silica eluting with ethyl acetate/methanol/uiethylamine (4:l:trace). Crystallisation from ethyl 
acetate/hexane gave carbazole (284) (61 mg, 15%) as a yellow powder, mp 188-191 °C. *H 
NMR 5 [(CD3)2SO] 10.9 (v br s, IH), 9.36 (br s, IH), 8.37 (d, J=2.4 Hz, IH), 7.77 (s, IH), 
7.58 (m, 2H). 7.47 (m. 3H), 7.13 (dd, J=8.8, 2.4 Hz, IH), 5.09 (br s, IH), 4.50 (m, IH), 4.34 
(m, IH). 3.97 (m, IH). 2.77-2.63 (m, 2H), 2.28 (d, J=2.1Hz, 3H). Found: C, 62.66; H, 4.64; 
N, 8.69. C24H20CIN3O4.2/3H2O requires: C, 62.40; H, 4.66; N, 9.09. 

EXAMPLE 295 

The preparation of 4-(2-Chlorophenvl)-6-f3-(dimethvlaminoV2-hvdroxvpropvll-9- 
hvdroxvpvrrolor3.4-c1carbazole-L3f2H,6H)-dione (XLIII: Ar=2-chlorophenvL Z=N(CH09) 
(2851 

Alkylation of pure trans-diene (27) (0.25 g, 0.88 mmol) prepared as described in 
example 37 with epibromohydrin according to proceedure described in example 38 gave 
crude epoxide (XL; Ar=2-chlorophenyl), which was used without further purification. The 
epoxide was dissolved in tetrahydrofuran (2 mL) to which aqueous dimethylamine (0.5 mL, 
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40% solution) was added. The resulting solution was heated at 60 for 6 hours before being 
diluted with water and extraction with ethyl acetate. The organic phase was dried, the drying 
agent was removed and the solution was concentrated to dryness to give diene (XU; Ar=2- 
chlorophenyl, Z=:N(CH3)2). This crude material was triturated in diethyl ether/hexane and 
then reacted directly with maleimide (0.13 g, 1.S mmol) following the procedure described in 
example 68, except that the reaction time was 18 h and p-dioxane was added as a co-solvent. 
Aromatisation of the crude Diels-AIder adduct using the procedure described in example 70 
gave carbazole (XLII; Ar=2-chlorophenyl, Z=N(CH3)2) which was demethylated employing 
the procedure described in example 81 to give crude material that was chromatographed on 
silica eluting with ethyl acetate/methanol/triethylamine (4:l:trace). Crystallisation from ethyl 
acetate/hexane gave carbazole (285) (165 mg, 40%) as a yellow powder, mp 225-228 ^C. 
NMR 5 [(CD3)2SO] 11.04 (br s. IH), 9.34 (br s, IH), 8.38 (d, J=2.4 Hz, IH), 7.75 (s, IH), 
7.57 (m. 2H), 7.47 (m, 3H). 7.13 (dd, J=8.8, 2.4 Hz. IH), 4.91 (br s. IH). 4.50 (m, IH). 4.34 
(m. IH), 4.00 (m, IH). 2.35 (m. IH), 2.24 (m, IH), 2.17 (s. 6H). Found: C, 63.54; H, 4.60; N, 
8.83. C25H22CIN3O4.I/2H2O requires: C. 63.49; H, 4.90; N. 8.88. 
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SCHEME 11 



Scheme 1 1 Procedures 
EXAMPLE 296 

The preparation of 4-(2-Chlorophenvn-9-methoxv-4,5.6JOc-tetrahvdro-lH-furo[3>4- 
c1carba2ole-1.3f3aHr)-dione (XLIV: Ar=2-chlorophenvn (286) 
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A solution of trans-diene (27) (0.30 g, 1 .06 mmol) prepared as described in example 
37 and maleic anhydride (0.16 g, 1.59 nunol) in xylene (30 mL) were heated at reflux for 18 
hours, before being concentrated in vacuo and chromatographed on silica eluting with ethyl 
acetate/hexane (1:2). Crystallisation from ethyl acetate/hexane then gave anhydride (286) 
(0.29 g, 72%) as a pale brown powder, mp 189-191 ""C. NMR 5 [(CD3)2SO] 11.16 (br s, 
IH), 7.69 (dd. J=7.7, 1.4 Hz. IH). 7.51 (dd, J=7.7, 1.4 Hz, IH), 7.43 (ddd, J=7.7, 7.7, 1.4 Hz, 
IH). 7.36 (ddd. J=7.7, 7.7, 1.4 Hz, IH), 7.25 (d, J=8.6 Hz, IH), 7.15 (d, J=2.4 Hz, IH), 6.77 
(dd. J=8.6, 2.4 Hz, IH). 4.70 (d. J=7.7 Hz. IH). 4.47 (dd. J=7.7. 3.5 Hz, IH). 3.78 (s. 3H), 
3.71-3.66 (m, IH), 3.36 (dd. J=15.9. 13.0 Hz, IH). 2.99 (dd. J=15.9, 4.1 Hz, IH). Found: C, 
65.85; H, 3.95; N, 3.70. C2iHi6aN04 requires: C, 66.06; H, 4.22; N, 3.67. 

EXAMPLE 297 

The preparation of 4-(2-Chlorophenvl)-2-(2.4-diniethoxvbenzYn-9-methoxvpvrrolof3.4- 
clcarbazole-1.3f2H.6H)-dione fXLV: Ar=2-chlorophenvn (287) 

To a solution of anhydride (286) (2.80 g, 7.42 mmol) prepared as described in 
example 296 in glacial acetic acid (70 mL) was added 2,4-dimethoxybenzylamine (1.67 mL, 
11.1 mmol). The resulting solution was heated at reflux for 6 hours before being partially 
concentrated under reduced pressure and diluted with water to precipitate an orange solid, 
which was collected by filtration, washed with water and dried in vacuo. This crude material 
was then dissolved in p-dioxane and aromatized according to the procedure for example 79. 
before being chromatographed on silica eluting with ethyl acetate/hexane (1:1). 
Crystallisation from methanol then gave carbazole (287) (1.46 g, 37%) as a yellow powder, 
mp 224-226 "C. 'H NMR 6 [(€03)280] 12.02 (br s, IH), 8.45 (d, J=2.6 Hz, IH), 7.62 (s, IH), 
7.58 (m. 2H), 7.53-7.42 (m. 3H). 7.25 (dd, J=8.8, 2.6 Hz. IH), 6.95 (d. J=8.4 Hz. IH). 6.57 
(d. J=2.3 Hz, IH). 6.45 (dd. J=8.4. 2.3 Hz, IH), 4.68 (s, 2H), 3.88 (s, 3H), 3.80 (s, 3H), 3.72 
(s, 3H). Found: C, 68.22; H, 4.37; N, 5.29. C30H23CIN2O5 requires: C, 68.38; H, 4.40; N, 
5.32. 

Representative Procedure for Method 20 of Scheme 1 1 
EXAMPLE 298 

The preparation of 6-Allvl-4*f2-chlorophenvn-2"(2,4-dimethoxvbenzvn-9- 
niethoxvpvrrolor3,4-c1carbazole-K3(2R6Hr)-dione (XLVI: Ap=2-chlorophenvK n=n (288) 
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To a solution of carbazole (287) (150 mg, 0.28 mmol) prepared as described in 
example 297 in dimethylformamide (10 mL) under nitrogen was added potassium carbonate 
(0.39 g, 2.80 mmol) and allyl bromide (72 DL, 0.84 mmol). The resulting suspension was 
wanned to 90 "C with stirring for 3 hours before being diluted with water and extraction with 
ethyl acetate. The organic phase was dried, the drying agent was removed and the solution 
was concentrated to dryness. Chromatography on silica eluting with ethyl acetate/hexane 
(1:2), followed by crystallization from diethyl ether/hexane gave carbazole (288) (90 mg, 
57%) as a yellow powder, mp 171-173 °C. 'H NMR 5 [(CD3)2SO] 8.51 (d, J=2.6 Hz, IH), 
7.84 (s, IH), 7.67 (d, J=8.9 Hz. IH), 7.58 (m, IH), 7.53-7.46 (m, 3H), 7.32 (dd, J=8.9. 2.6 
Hz, IH), 6.97 (d, J=8.4 Hz, IH), 6.57 (d, J=2.4 Hz, IH), 6.45 (dd, J=8.4, 2.4 Hz, IH), 5.99 
(m, IH), 5.18 (d, J=4.9 Hz, 2H). 5.14 (dd, J=10.3, 1.3 Hz, IH), 4.99 (dd, J=17.2, 1.3 Hz, IH), 
4.69 (s, 2H), 3.90 (s, 3H), 3.80 (s, 3H), 3.72 (s, 3H). Found: C, 69.97; H, 4.75; N, 5.12. 
C33H27CIN2O5 requires: C, 69.90; H, 4.80; N, 4.94. 

EXAMPLE 299 

The preparation of 6-(3-Butenvl)-4-(2-chloroDhenvl)-2-(2.4-dimethoxvbenzvl)-9- 
methQxvDvrTolor3.4-c1carbazole-1.3(2H.6m-dione (XLVI: Ar=2-chlorophenvl. n=2) (289) 

Reaction of carbazole (287) (260 mg, 0.51 mmol) prepared as described in example 

297 with 4-bromo-l-butene (155 DL, 1.53 mmol) according to procedure described in 
example 298 gave carbazole (289) (173 mg, 58%) as a yellow powder, mp 161-164 "C. 'H 
NMR 8 [(CD3)2SO] 8.50 (d, J=2.6 Hz, IH), 7.89 (s, IH), 7.73 (d, J=9.0 Hz, IH), 7.60-7.46 
(m, 4H), 7.31 (dd, J=9.0, 2.6 Hz, IH), 6.96 (d, J=8.5 Hz, IH), 6.57 (d, J=2.3 Hz, IH), 6.44 
(dd, J=8.4, 2.3 Hz, IH), 5.84 (m, IH), 4.96-4.86 (m, 2H), 4.68 (s, 2H). 4.60 (t. J=6.9 Hz, 2H), 
3.89 (s, 3H), 3.80 (s, 3H), 3.72 (s, 3H), 2.54 (partially obscured m, 2H). Found: C, 70.23; H, 
5.15; N, 4.91. C34H29CIN2OS requires: C, 70.28; H, 5.03; N, 4.82. 

Representative Procedure for Method 21 of Scheme 11 

EXAMPLE 300 

The preparation of 4-(2-Chlorophenvl)-6-(2.3-dihvdroxvpropvl)-2-(2.4-dimethoxvbenzvn-9- 
TnethoxvDviTolof3.4-c1carbazole-1.3(2H.6H)-dione (XLVII: Ar=2-ch1orophenvl. n=n (290) 

To a solution of carbazole (288) (80 mg, 0.14 mmol) procedure described in example 

298 in acetone/water (4:1, 20 mL) was added N-methylmorpholine N-oxide (33 mg, 0.28 
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mmol) and osmium tetroxide (176 uL, 4% solution in water, -0.028 mmol). The reaction 
mixture was stirred at room temperature for 18 hours before being diluted with IN 
hydrochloric acid and extraction with ethyl acetate. The organic phase was dried, the drying 
agent was removed and the solution was concentrated to dryness. Chromatography on silica 
eluting with ethyl acetate/hexane (2:1), followed by crystallization from diethyl ether/hexane 
gave diol (290) (80 mg, 94%) as a yellow powder, mp 151-156 'H NMR □ [(CD3)2SO] 
8.50 (d, J=2.6 Hz, IH), 7.82 (s, IH), 7.69 (br d. J=9.0 Hz, IH), 7.58 (m, IH), 7.52-7.46 (m, 
3H). 7.30 (dd. J=9.0, 2.6 Hz, IH). 6.95 (d, J=8.4 Hz, IH), 6.57 (d, J=2.4 Hz, IH), 6.44 (dd, 
J=8.4. 2.4 Hz, IH). 5.02 (d. J=5.0 Hz. IH), 4.87 (br s. IH), 4.69 (s. 2H), 4.55 (m, IH). 4.38 
(m, IH), 3.89 (m, 4H), 3.80 (s, 3H). 3.72 (s, 3H), 3.41 (partially obscured m. 2H). Found: C, 
65.32; H, 5.00; N, 4.83. C33H29CIN2O7.I/4H2O requires: C, 65.45; H, 4.91; N, 4.63. 

EXAMPLE 301 

The preparation of 4-(2-Chlorophenvl')-6-(3.4-dihvdroxvbutvl)-2-(2.4-dimethoxvbenzvn-9- 
methoxvpvrrolor3.4-clcarbazole-1.3r2H.6m-dione (XLVH: Ar=2-chlorophenvl. n=2'> (291) 

Reaction of carbazole (289) (100 mg, 0.17 mmol) procedure described in example 
299 according to the procedure described in example 300, except that the reaction time was 
48 hours, gave diol (291) (74 mg. 71%) as a yellow powder, mp 126-131 "C. 'H NMR 5 
[(CD3)2S01 8.51 (d. J=2.5 Hz, IH), 7.83 (s, IH), 7.72 (d, J=9.0 Hz, IH). 7.56 (m, 2H), 7.48 
(m, 2H), 7.33 (dd, J=9.0, 2.5 Hz, IH). 6.94 (d, J=8.4 Hz, IH), 6.57 (d. J=2.3 Hz, IH), 6.44 
(dd, J=8.4, 2.3 Hz, IH), 4.76 (t, J=5.0 Hz, IH), 4.69 (s, 2H). 4.60-4.52 (m, 3H), 3.90 (s, 3H), 
3.80 (s, 3H), 3.72 (s, 3H), 3.45-3.20 (partially obscured m, 3H), 1.99 (m, IH), 1.69 (m. IH). 
Found: C, 66.39; H. 5.02; N, 4.44. C34H31CIN2O7 requires: C. 66.39; H, 5.08; N, 4.55. 

Representative Procedure for Method 22 of Scheme 1 1 

EXAMPLE 302 

The preparation of 4-(2-Chlorophenvn-6-(2.3-dihvdroxvpropvn-9-hvdroxvDvrrolor3.4- 
c1carbazole-1.3f2H.6H)-dione (XLVIII: Ar=2-chlorophenvl. n=n (292) 

To a solution of diol (290) (75 mg. 0.13 mmol) prepared as described in example 300 
in anisole (0.5 mL) was added trifluoroacetic acid (2.0 mL). The reaction vessel was sealed 
and heated to 90 °C in an oil bath for 18 h before the trifluoroacetic acid was removed under 
reduced pressure. The residue was then diluted with water and extracted with diethyl ether (3 
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times). The combined organic extracts were washed thoroughly with IN potassium hydroxide 
and then brine before being dried over anhydrous sodium sulphate and concentrated in vacuo. 
The aqueous layer was then acidified by the addition of concentrated hydrochloric acid, 
extracted with diethyl ether and worked-up as above. The combined crude material was 
triturated with diethyl ether/hexane and then dissolved in dichloromethane (20 mL) and 
demethylated according to The procedure described in example 80 to give, after 
chromatography on silica eluting with ethyl acetate/hexane (1:1 to 1:0), phenol (292) (31 mg, 
57%) as an orange powder, mp 305-309 ''C. NMR 5 [(CD3)2SO] 1 1 .04 (br s. IH), 9.33 (s, 
IH). 8.38 (d, J=2.4 Hz. IH), 7.73 (s, IH), 7.57 (m, 2H), 7.47 (m, 3H), 7.13 (dd, J=8.8, 2.4 
Hz, IH), 4.99 (d, J=5.5 Hz, IH), 4.83 (t, J=5.4 Hz, IH), 4.50 (m, IH), 4.32 (m, IH), 3.87 (br 
s, IH), 3.45-3.36 (m, 2H). Found: C, 63.17; H, 3.94; N, 6.18. C23H17CIN2O5 requires: C, 
63.24; H, 3.92; N, 6.41. 

EXAMPLE 303 

The preparation of 4-(2-Chlorophenvn-6-f3,4-dihvdroxvbutvn-9-hvdroxvpvrrolof 3.4- 
c1carbazole-1.3f2H.6H)-dione (XLVm: Ar=2-chlorophenvL n=2) (293) 

Reaction of diol (291) (35 mg, 0.06 mmol) prepared as described in example 301 
according to the procedure described in example 302 gave phenol (293) (25 mg, 92%) as an 
orange powder, mp 263-267 'H NMR 5 [(CD3)2SO] 1 1.05 (br s, IH), 9.35 (s, IH), 8.38 
(d, J=2.4 Hz, IH), 7.73 (s, IH), 7.58 (m, 2H), 7.49 (m. 3H), 7.15 (dd, J=8.8, 2.4 Hz, IH), 
4.73 (t, J=4.9 Hz, IH), 4.52 (m, 3H), 3.48-3.20 (m, 3H), 1.98 (br s, IH), 1.67 (br s, IH). 
FABMS found [M+Hr=451.1024, 453.1021. C24H19CIN2O5 requires 451.1061, 453.1031. 

EXAMPLE 304 

Reaction of carbazole (287) (50 mg, 0.09 mmol per reaction) prepared as described in 
example 297 with iodomethane, iodoethane, l-bromopropane, l-bromobutane, 1- 
bromopentane, allyl bromide, (2-bromoethyl)benzene, 3-bromopropyne, l-bromo-3- 
methylbutane, 2-bromopropane, 2-iodo-l,l,l-trifluoroethane, 5-bromo-l-pentene, 
iodoacetamide, 4-bromo-l-butene, l-bromo-2-methylpropane and l-bromo-4,4,4- 
trifluorobutane in an array manner according to the procedure described in example 298 , 
except that the reaction time wasl8 hours, followed by deprotection according to the 
procedure described in example 302, except that ethyl acetate was used as the work-up 
solvent and the IN potassium hydroxide wash was omitted, gave respectively: 



wo 03/091255 



PCT/IB03/01417 



-194- 

4-(2-chlorophenvn-9-hYdroxv-6-inethvlpvrrolof 3.4-clcarbazole- 1 .3(2H.6H)-dione fVI: 
Ar=2-chlorophenyl, R'°=CH3) (294), Found: M+H=377. 

4-(2-chlorophenvlV6-ethvl-9-hvdroxvpviTolor3.4-c1carba2ole-1.3f2H.6HVdione (VI; Ar=2- 
chlorophenyl, R'°=CH2CH3) (295). Found: M+H=391. 

4-(2-chlorophenvn-9-hvdroxv-6-propvlpviTolof3.4-c1carbazole-1.3(2H.6HVdione (VI; Ar=2- 
chlorophenyl, R'°=(CH2)2CH3) (296). Found: M+H=405. 

6-butvl-4-(2-chlorophenvn-9-hvdroxvpvrrolof3.4-c1carba2ole-1.3(2H.6ID-dione (VI; Ar=2- 
chlorophenyl, R'°=(CH2)3CH3) (297). Found: M+H=419. 

4-f2-chlorophenvl)-9-hvdroxv-6-pentvlpvrrolof3.4-c1carbazole-1.3r2H.6H)-dione (VI; Ar=2- 
chlorophenyl. R'°=(CH2)4CH3) (298). Found: M+H=433. 

6-allvl-4-f2-chlorophenvlV9-hvdroxvpvTTolof3.4-c1carbazole-1.3(2H.6tf)-dione (VI; Ar=2- 
chlorophenyl, R'°=CH2CH=CH2) (299). Found: M+H=403. 

4-(2-chlorophenvl)-9-hvdroxv-6-(2-phenvlethvnpviTolof3.4-c1carbazole-1.3(2H.6H)-dione 
(VI; Ar=2-chlorophenyl, R'°=CH2CH2Ph) (300). Found: M+H=467. 

4-(2-chlorophenvn-9-hvdroxv-6-f 2-propvnvnpYrrolo[3.4-c1carbazole- 1 .3(2H.6H)-dione (VI; 
Ar=2-chlorophenyl, R'°=CH2C=CH) (301). Found: M+H=401. 

4-('2-chlorophenvlV9-hvdroxv-6-isopentvlpviTolor3.4-c1carbazole-1.3(2H.6HVdione (VI: 
Ar=2-chIorophenyl, R'°=CH2CH2CH(CH3)2) (302). Found: M+H=433. 

4-f2-chlorophenvlV9-hvdroxv-6-isopropvlpvrrolor3.4-c1carbazole-1.3(2H.6H)-dione (VI: 
Ar=2-chlorophenyl, R"'=CH(CH3)2) (303). Found: M+H=405. 

4-(2-chlorophenvl)-9-hvdroxv-6-(2.2.2-trifluoroethvl)pvrrolor3.4-c1carbazole-1.3(2H.6ID- 
dione (VI; Ar=2-chlorophenyl, R"'=CH2CF3) (304). Found: M+H=445. 

4-(2-chlorophenvl')-9-hvdroxv-6-(4-pcntenvl')pvrrolor3.4-c1carbazole-1.3(2H.6H)-dione (VI: 
Ar=2-chlorophenyl. R'"=(CH2)3CH=CH2) (305). Found: M+H=431. 

2-r4-(2-chlorophenvn-9-hvdroxv-1.3-dioxo-2.3-dihvdropvrrolof3.4-ckarbazol-6(lHV 
v nacetamide (VI; Ar=2-chlorophenyl, R'°=CH2C0NH2) (306). Found: M+H=420. 

6-(3-butenvlM-(2-chlorophenvl)-9-hvdroxvpviTolof3.4-clcarbazole-1.3f2H.6H)-dione (VI; 
Ar=2-chlorophenyl. R"'=(CH2)2CH=CH2) (307). Found: M+H=417. 
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4>Q»chlorophenvl)>9«hvdroxv-6-isobutvlpviTolor3.4-c1carbazole«h3(2H.6HVdiQne rVI: 
Ar=2-chlorophenyl, R^*^=CH2CH(CH3)2) (308). Found: M+H=419. 

4-f2-chlorophenvn-9-hvdroxv-6-(4.4.4-trifluorobutvnpviTolof3>4-c1carbazole-L3(^^^ 
dione (VI; Ar=2-chIorophenyl. R^°=(CH2)3CF3) (309). Found: M+H=473. 

EXAMPLE 305 

Reaction of carbazole (287) (50 mg, 0.09 mmol per reaction) prepared as described in 
example 297 with 2-iodobutane and cyclopentyl bromide in an array manner according to the 
procedure described in example 298 , except that the reaction time was 48 hours, followed by 
deprotection according to the procedure described in example 302» except that ethyl acetate 
was used as the work-up solvent and the IN potassium hydroxide wash was omitted, gave 
respectively: 

6-sec-butvM-(2-chlorophenvlV9-hvdroxvpvrrolof3,4-clcarbazole-1.3(2R6H)-dione (VI: 
Ar=2-chlorophenyl, R*°=CH(CH3)CH2CH3) (310). Found: M+H=419. 

4-(2-chlorophenvl)-6-cvclopentvl-9-hvdroxvpvTTolof3,4-c1carba2ole-L3(2H.6H)-dione (VI: 
Ar=2-chlorophenyl, R^ Cyclopentyl) (311). Found: M+H=431. 

EXAMPLE 306 

Reaction of carbazole (287) (50 mg, 0.09 nmiol) prepared as described in example 
297 with 2-bromoethyl methyl ether in an array manner according to the procedure described 
in example 298 , except that the reaction time was 18 hours, followed by deprotection 
according tothe procedure described in example 302 , except that ethyl acetate was used as 
the work-up solvent, the IN potassium hydroxide wash was omitted and the demethylation 
was according to the proceedure described in example 81, gave: 

6-(2-chloroethvlV4>(2-chlorophenvn-9-hvdroxvpvrrolor3.4-c1carbazole-L3(2H,6HVdione 
(VI; Ar=2-chlorophenyl, R^°=CH2CH2C1) (312). Found: M+H=425. 

Reaction of carbazole (287) (50 mg, 0.09 mmol per reaction) prepared as described in 
example 297 with 1 -chloro-2-propanoI, (S)-3-bromo-2-methylpropanol and (R)-3-bromo-2- 
methylpropanol in an array manner according to the procedure described in example 298 , 
except that the reaction time was 18 hours, followed by deprotection according to the 
procedure described in example 302 gave: 
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4-(2-chlorophenvn-9-hvdroxv-6-(2-hvdroxvpropvnDvrrolof3.4-clcarbazole-1.3(2H.6HV 
dione (VI; Ars2-chlorophenyl, R'"=CH2CH(0H)CH3) (313). Found: M+H=421. 

4-(2-chloroDhenvn-9-hvdroxv-6-ff2S)-3-hvdroxv-2-methvlproPvllpviTolof3.4-clcarbazoie- 
1.3r2H.6HVdione (VI; Ar=2-chloropheny], R'°=CH2CH(CH3)CH20H) (314). Found: 
M-fH=43S. 



4-(2-chlorophenvn-9-hvdroxv-6-r(2RV3-hvdroxv-2-methvlpropvnpviTOlor3.4-c1carbazole- 
1.3f2H.6HVdione (VI; Ar=2-chlorophenyl, R"'=CH2CH(CH3)CH20H) (315). Found: 
M+H=435. 




(LX} (UX) 

SCHEME 12 
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Procedures for Scheme 12 

Representative Procedure for Method 24 of Scheme 12 
EXAMPLE 307 

The preparation of 4-(2-ChlorophenvlV9-methoxv-6-(2-methoxvethvlVL3-dioxo- 1.23.6- 
tetrahvdropvTTolof3.4-c1carbazol-8-vl trifluoromethanesulfonate fXLIX: Ar=2-chlorophenvL 
R^Q=CH.CH.OCH.(168) 

Trifluoromethanesulfonic anhydride (1.30 mL, 7.77 mmol) was added dropwise at 0 
°C to a solution of the phenol (167) (0.50 g, 1.11. mmol) prepared as described in example 
267 and pyridine (6.29 mL, 0.077 mol) in tetrahydrofuran (50 mL). The solution was allowed 
to warm to room temperature over Ih before dilution with IN HCl and extraction with ethyl 
acetate. The extraction was dried, the drying agent was removed and the solution was 
concentrated to dryness to give a solid which was adsorbed onto silica and chromatographed. 
Elution with ethyl acetate/petroleum ether (1:1) gave the triflate (168) (0.53 g, 82 %) as a 
pale yellow powder, mp 229-231 °C. NMR 5 [(CD3)2SO] 11.23 (br s, IH), 8.78 (s. IH), 
8.01 (s, IH), 7.93 (s, IH). 7.59 (dd, J=8.0. 2.2 Hz, IH), 7.54-7.44 (m, 3H), 4.73 (t, J=4.8 Hz. 
2H), 4.04 (s, 3H), 3.68 (t, J=4.8 Hz, 2H), 3.14 (s, 3H). Found: C, 49.26; H, 2.91; N, 4.39. 
C25H18CIF3SN2O7.I/2CH2CI2 requires C, 48.97 ; H, 3.06; N, 4.48. 

EXAMPLE 308 

The preparation of 4-(2-ChlorophenvlV9-methoxv-1.3-dioxo-L2.3.6-tetrahvdropvrrolor3.4- 
clcarbazol-8-vl trifluoromethanesulfonate (XLIX; Ar=2-chlorophenvL R^^=H) (169) 

Reaction of (163) with trifluoromethanesulfonic anhydride using the procedure 
described in example 307 gave tiie triflate (169) (87 %) as a yellow solid, mp 248-252 °C. ^H 
NMR 5 [(CD3)2SO] 12.16 (br, IH), 11.21 (br, IH), 8.73 (s, IH), 7.80 (s, IH), 7.71 (s, IH), 
7.58 (dd, J=8.0, 2.2 Hz, IH), 7.52-7.43 (m, 3H), 4.03 (s. 3H). Found: C, 52.32; H, 2.87; N, 
4.87. C22H12CIF3N2SO6.THF requires C, 52.31; H, 3.38; N, 4.69. 

Representative Procedure for Method 25 of Scheme 12 

EXAMPLE 309 

• ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

preparation of 4'(2-Chlorophenvl)-8-f(lE)-4-hvdroxv-l-butenvn-9-niethoxvpvrTolof3.4- 
r lrarha7ole.l.3f2H.6H)-dione (L: Ai^2-chlorophenvl. R'°=H. Z=CH^CHyOH) (170). 
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A solution of the triflate (169) (0.20 g, 0.35 mmol) prepared as described in example 
308 , (3EH-(tributylstannyl)-3-buten-l-ol (0.19 g, 0.53 mmol) and lithium chloride (29 mg, 
0.70 mmol) in DMF (10 mL) was purged by bubbling nitrogen through the liquid for 10 min. 
Bis(triphenylphosphine)palladium dichloride (12 mg, 0.017 mmol) was added last and the 
solution was flushed with nitrogen for 2 min more, then warmed under an atmosphere of 
nitrogen for 3 h. The mixture was diluted with brine, extracted with ethyl acetate and worked 
up to give an oil which was chromatographed on silica. Elution with ethyl acetate/petroleum 
ether (1:5) gave foreruns, while ethyl acetate/petroleum ether (1:1) increasing to pure ethyl 
acetate gave (170) as a yellow solid (0.15 g, 95 %), mp 271-275 ^C. NMR 5 [(CD3)2SO] 
11.86 (br s, IH), 11.07 (br s, IH). 8.45 (s, IH), 7.70 (s, IH), 7,58 (dd, J=8.1, 2.2 Hz, IH), 
7.55 (s. IH), 7.51-7.41 (m, 3H), 6.87 (d, J=16.0 Hz, IH), 6.44 (dt, J=16.0, 7.1 Hz, IH), 4.62 
(t, J=5.3 Hz, IH), 3.94 (s, 3H), 3.58 (m, 2H), 2.42 (m, 2H). Found: C, 67.09; H, 4.36; N, 
5.98. C25H19CIN2O4 requires C, 67.19; H, 4.28; N, 6.27. 

Representative Procedure for Method 26 of Scheme 12 

EXAMPLE 310 

The preparation of 4-(2-ChlorophenvlV8-f4-hvdroxvbutvn-9-niethoxvpvrrolor3,4- 
c1carbazole-l.3(2H,6H>-dione (LI: Ar=2-chlorophenvl R^^=H. Z=CH9CH^OH) (171) 

A mixture of (170) (0.15 g, 0.33 mmol) prepared as described in example 309 and 
Pt02 (20 mg) in 1 : 1 tetrahydrofuran/methanol (30 mL) was shaken under an atmosphere of 
hydrogen gas at 40 psi pressure for 30 min. The catalyst was removed by filtration through 
Celite, washing through with more solvent. The combined filtrates were worked up and 
chromatographed on silica. Elution with ethyl acetate/petroleum ether (1:1) gave (171) as an 
orange solid (0.20 g, 100 %), mp 256-260 ""C (dec). ^H NMR 6 [(CD3)2SO] 1 1.90 (br, IH), 
1 1.10 (br, IH), 8.34 (s, IH), 7.64-7.40 (m, 6H), 4.37 (br, IH), 3.93 (s, 3H), 3.43 (t, J=6.3 Hz, 
2H), 2.76 (t, J=7.6 Hz, 2H), 1.66 (m, IH), 1.50 (m, 2H). 

EXAMPLE 311 

The preparation of 4-r4-(2-Chlorophenvn-9-methoxv-L3-dioxo-L23,6« 
tetrahvdropvrrolor3,4-c1carbazol-8-vnbutvl trifluoromethanesulfonate (LIII: Ar=2- 
dilorophenvl. R^^=H, n=4, Z=OMs) (172). 
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Mesylation of (171) prepared as described in example 310 with methanesulfonyl 
chloride and triethylamine using the procedure described in example 170 of Scheme 3 gave 
the mesylate (172) as a yellow solid (98 %). which was used without further purification. 

Representative Procedure for Method 27 of Scheme 12 

EXAMPLE 312 

The preparation of 4-f2-ChlorophenvlV8-(4-iodobutvl)-9-methoxvpvrrolor3.4-clcarbazole- 
L3f2H,6m-dione (LIU: Ar=2-chlorophenvl, R^°=H, n=4. Z=D (173). 

A mixture of the mesylate (172) 0.12 g, 0.21 mmol) prepared as described in example 
311 and sodium iodide (1 g) in ethyl acetate (50 mL) was refluxed for 4 h. The cooled 
solution was washed with water and worked up to give the iodide (173) which crystallised 
from tetrahydrofuran/petroleum ether as an orange powder (0.10 g, 85 %), mp 142-144 **C. 

NMR 5 [(CD3)2SO] 11.86 (s, IH), 11.05 (s, IH), 8.43 (s, IH), 7.58 (m, IH). 7.55 (s, IH), 
7.52-7.43 (m, 3H), 7.42 (s, IH). 3.94 (s, 3H). EIMS found M* =558.0212, 560.0178. 
C25H20CIIN2O3 requires 558.0207, 560.0178. 

EXAMPLE 313 

The preparation of 4-(2-Chlorophenvl V8-r4-(dimethvlamino)butvn-9-methQxvpvrrolor3,4- 
clcarbazole-L3(2H.6Kl-dione (LIV: Ar=2-chlorophenvK R'^=H. n=4. Z=NfCHiM 074^ 

Reaction of the iodide (173) prepared as described in example 312 with aqueous 
dimethylamine using the procedure described in example 179 of Scheme 3 except that the 
reaction conditions were 6 h at room temperature gave (174) (64 %) as an orange powder, mp 
162-164 ^C. *H NMR 5 [(€03)280] 1 1.85 (s, IH). 1 1.04 (br s. IH), 8.42 (s, IH), 7.57 (dd. 
J=8.0, 2.2 Hz, IH), 7.55 (s, IH), 7.51-7.43 (m, 3H), 7.42 (s, IH), 3.93 (s, 3H), 2.77 (t, J=7.4 
Hz, 2H), 2.24 (t. J=7.3 Hz, 2H), 2.1 1 (s, 6H). 1.63 (m, 2H), 1.47 (m, 2H). EIMS found 
M''=475.1657, 477.1650. C27H26CiN303 requires 475.1663, 477.1633. 

EXAMPLE 314 

The preparation of 4-(2-Chlorophenvn-8-f4-(dimechvlamino)butvn-9-hvdroxvpvrrolof3.4- 
c)carba2ole-1.3f2H.6m-dione ON: Ar=2-chlorophenvL R^^=H, n=4. Z^N(CH^h) (115) 

Demethylation of (174 ???) prepared as described in example 313 with pyridine 
hydrochloride using the procedure described in example 81 gave (176) (67 %) as a yellow 
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powder, mp 220-226 °C (dec). 'H NMR 5 [(€03)280] 1 1.72 (s, IH), 10.98 (s. IH), 9.33 (br, 
IH), 8.32 (s. IH). 7.56 (dd, J=8.0, 2.2 Hz, IH), 7.49 (s, IH), 7.49-7.40 (m, 3H), 7.33 (s, IH). 
2.74 (t, J=7.33 Hz. 2H), 2.54 (m. 2H). 2.34 (br s, 6H). 1.64 (m, 2H), 1.54 (m, 2H). FABMS 
found [M+H]*: 464.1569, 462.1578. C26H25CIN3O3 requires 464.1555, 462.1584. 

EXAMPLE 315 

The preparation of 4-(2-Chlorophenvl)-9-niethoxv-8-f4-n-pvrrolidinvnbutvl1pvnolor3.4- 
c1carbazole-1.3f2H.6H)-dione (LTV: Ar=2-chlorophenvl. R'°=H. n=4. Z=l-pvrro]idinvn 
£176} 

Reaction of the iodide (173) prepared as described in example 312 with pyrrolidine 
using the procedure described in example 179 except that the reaction conditions were 2 h at 
room temperature gave (176) (75 %) as an orange powder, which was used without further 
purification, mp 173-178 "C. 'H NMR 5 [(€03)280] 11.85 (s, IH), 11.04 (br s, IH), 8.42 (s, 
IH), 7.57 (dd, J=8.0, 2.2 Hz, IH), 7.55 (s. IH), 7.51-7.43 (m, 3H), 7.42 (s, IH), 3.93 (s, 3H), 
2.77 (t. J=7.4 Hz, 2H), 2.24 (t, J=7.3 Hz, 2H), 2.1 1 (s, 6H). 1.63 (m, 2H), 1.47 (m. 2H). 

EXAMPLE 316 

The preparation of 4-(2-€hlorophenvn-9-hvdroxv-8-f4-n-Dvrrolidinvl)butvl1pvrrolof3.4- 
ckarbazole-1.3(2H.6HVdione (LV: Ar=2-chlorophenvl. R'°=H. n=4. Z=l-pvrrolidinvn 

am 

Demethylation of (173) prepared as described in example 312 with pyridine 
hydrochloride using the procedure described in example 81 gave (177) (72 %). 'H NMR 5 
[(CD3)2SO] 11.70 (s, IH), 10.98 (br s, IH), 9.30 (br, IH), 8.31 (s, IH), 7.57 (dd, J=8.0, 2.2 
Hz, IH), 7.49 (s, IH), 7.49-7.40 (m, 3H), 7.32 (s, IH), 2.73 (t, J=7.5 Hz, 2H), 2.44-2.36 (m, 
6H), 1.69-1.61 (m, 6H), 1.51 (m, 2H). The hydrochloride salt had a mp of 173-178 "€ (dec). 
Found: C. 62.27; H. 5.22; N, 7.74. C28H26€1N303.HC1.H20 requires C, 62.00; H, 5.39; N, 
7.75. 

EXAMPLE 317 

The preparation of 4-f2-€hlorophenvl')-9-methoxv-6-f2-methoxvethvl)-8-vinvlpvrrolof 3.4- 
clcarbazole-1.3(2H.6H)-dione (L: Ar=2-chlorophenvl. R'°=CH9€H?0CH->. Z=H> (178) 



Reaction of the triflate (168) prepared as described in example 307 with tetravinyl tin 
using the procedure described in example 309 gave the vinyl compound (178) (64 %) as a 
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yellow solid, which was used without further purification. 'H NMR 5 [(CD3)2SO] 11.11 (s, 
IH), 8.53 (s, IH). 7.95 (s, IH), 7.80 (s, IH), 7.58 (dd, J=8.1, 2.2 Hz. IH), 7.52-7.43 (in, 3H), 
7.18 (dd, J=17.6. 11.2 Hz, IH), 6.06 (dd, J=17.6, 1.3 Hz, IH), 5.42 (dd, J=11.2, 1.3 Hz, IH), 
4.71 (t, J=5.0 Hz, 2H), 3.97 (s. 3H), 3.71 (t, J=5.0 Hz, 2H), 3.16 (s, 3H). 

EXAMPLE 318 

The preparation of 4-(2-Chlorophenvl)-8-(2-hvdroxvethvn-9-methoxv-6-(2- 
methoxYethvnpvrrolor3.4-clcarbazole-1.3(2H.6H)-dione (LI: Ar=2-chlorophenvl. R'°=H. 
Z=Om (179). 

Hydroboration of (178) prepared as described in example 317 with 9-BBN using the 
procedure described in example 344 gave (179) (86 %) as a yellow solid, mp 271-273 "C. H 
NMR 6 [(CD3)2SO] 1 1.08 (br, IH), 8.49 (s, IH), 7.78 (s, IH), 7.60 (s, IH), 7.57 (dd, J=8.0, 
2.2 Hz, IH), 7.52-7.42 (m, 3H), 4.68 (t, J=5.2 Hz, IH), 4.65 (t, J=5.1 Hz, 2H), 3.94 (s, 3H), 
3.70 (m, 4H), 3.15 (s, 3H), 2.96 (t, J=7.2 Hz, 2H). 

EXAMPLE 319 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6.8-bis(2-hvdroxvethvnpvrrolof3.4- 
clcarbazole-1.3(2H.6HVdione OJI: Ar=2-chlorophenvl. R'°=CH?CHoOH. Z=Om (180). 

Demethylation of (179) prepared as described in example 318 with BB13 using the 
procedure described in example 80 except that the reaction conditions were 12 equiv. of 
reagent at 0 for 6 h gave (180) as a yellow powder (35 %), mp 278-280 "C. 'H NMR 8 
[(CD3)2SO] 11.00 (br s, IH), 9.39 (br, IH), 8.37 (s, IH), 7.72 (s. IH), 7.56 (dd, J=8.0, 2.2 Hz, 
iH), 7.51-7.42 (m, 4H), 4.82 (t, J=5.5 Hz, IH), 4.72 (br, IH), 4.47 (t, J=5.4 Hz, 2H), 3.76 (dt, 
J=5.5, 5.4 Hz, 2H), 3.69 (t, J=7.2 Hz, 2H), 2.93 (t, J=7.2 Hz, 2H). FABMS found M*: 
452.0993, 450.0984. C24H,9C1N205 requires 452.0953, 450.0982. 

EXAMPLE 320 

The preparation of 9-Methoxv-6-methvl-1.3-dioxo-4-phenvl- 1.2.3.6- 
tetrahvdropvrrolor3.4-c1carbazol-8-vl trifluoromethanesulfonate (XLIX: Ar=phenvl. 
r">=CH.) (185) 

Reaction of (154) prepared as described in example 254 with trifluoromethanesulfonic 
anhydride using the procedure described in example 307 gave 9-methoxy-6-methyl-l,3- 
dioxo-4-phenyl-l,2,3,6-tetrahydropyrrolo[3,4-c]carbazol-8-yl trifluoromethanesulfonate as a 
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yellow solid (85%). m.p. 244-246°C; NMR 6 [(CD3)2SO] 1 1.22 (br s, IH). 8.76 (s, IH), 
7.96 (s, IH), 7.90 (s, IH), 7.68-7.66 (m, 2H), 7.52-7.46 (m, 3H), 4.02 (s. 3H), 3.99 (s, 3H). 

EXAMPLE 321 

The preparation of 4-(2-Chlorophenvn-9-methoxv-6-methvl-1.3-dioxo-1.2.3.6- 
tetrahvdropvrrolof3.4-c1carbazol-8-vl trifluoromethanesulfonate (XLDC: Ar=2-chlorophenvl. 
R'°=Me) (700). 

Reaction of (160) prepared as described in example 260 with trifluoromethanesulfonic 
anhydride using the procedure described in example 307 gave the triflate (700) (89%) as a 
yellow solid, mp 251-253 "C. 'H NMR 6 [(CD3)2SO] 1 1.26 (br s, IH), 8.80 (s, IH), 8.02 (s, 
IH), 7.87 (s, IH), 7.61-7.44 (m, 4H). Found: C, 52.51; H, 3.14; N, 4.97. 
C23H14N2CIF3O6S.I/4 Hexane requires: C, 52.51; H, 3.15; N, 5.00. FABMS found [M+H]*: 
539.0262, 541.0240. C23H15N2CIF3O6S requires 539.0292, 541.0262. 

EXAMPLE 322 

The preparation of 2.8-Diallvl-4-(phenvn-9-methoxv-6-methvlpvrrolof3.4-clcarbazole- 
1.3(2H.6H)-dione (LVI: Ar=phenvl. R=Me)n86'> and 8-allvl-4-(phenvn-9-methoxv-6- 
methvlpvrTolof3.4-c1carbazole-1.3(2H.6H)-dione (LVH: Ar=phenvl. R'°=Me) (187). 

Reaction of triflate (1 85) prepared as decribed in example 320 and allyltri-n-butyltin 
at 100 °C for 1 h using the procedure described in example 309 gave a crude product which 
was chromatographed on silica gel (ethyl acetate/petroleum ether (1:4) to afford (i) pure bis- 
allyl compound (186) (12%) as an orange solid, mp 188-189 "C. 'H NMR 5 [(CD3)2SO] 
8.52 (s, IH), 7.81 (s, IH), 7.66 (dd, J=8.0, 1.7 Hz, 2H), 7.53-7.43 (m, 4H), 6.10 (m, IH), 
5.91(m, IH), 5.21-5.06 (m, 4H), 4.22 (d, J=5.1 Hz, 2H), 3.95 (s, 6H). 3.56 (d, J=6.6 Hz. 2H). 
Found: C, 76.43; H, 5.59; N, 6.48. C28H24N2O3 .1/10 H2O requires: C, 76.73; H, 5.56; N, 
6.39; followed by (ii) pure mono-allyl compound (187) (42%) mp 204-208 °C. 'H NMR 6 
(CDCI3) 11.08 (s, IH), 8.52 (s, IH), 7.78 (s, IH). 7.67-7.64 (m, 2H), 7.50 (s, IH), 7.49-7.43 
(m, 3H), 6.09 (ddt, J= 6.6 Hz. IH), 5.15-5.07 (m, 2H), 3.94 (s, 6H), 3.56 (d, J = 6.6 Hz. 2H); 
Found: C, 73.75; H, 5.39; N, 6.76. C2SH20N2O3.3/2 H2O requires C, 73.51; H, 5.26; N, 6.86. 

EXAMPLE 323 

The preparation of 4-(Phenvl)-9-methoxv-6-methvl-8-vinYlpvrrolof3.4-c1carbazole- 

1 , ^(2H.6H')-dione (L: Ar=phenvl. R'°=Me. Z=H) (701). 
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Reaction of triflate (18S) prepared as decribed in example 320 and tetravinyitin at 
100 "C for 1 h using the procedure described in example 309gave a crude product which was 
chromatographed on silica gel (ethyl acetate/petroleum ether (1:2) to afford pure 8-vinyl 
compound (701) (68%) as an orange solid, mp 220 "C (dec). 'H NMR 6 [(€03)380] 11.12 
(br. IH), 8.57 (s, IH), 7.92 (s, IH). 7.79 (s, IH), 7.69-7.64 (m, 2H), 7.52-7.43 (m, 3H). 7.20 
(dd. J=17.7, 1 1.2 Hz, IH), 6.09 (dd, J=17.7, 1.2 Hz, IH), 5.42 (dd, J=l 1.2, 1.2 Hz, IH), 4.00 
(s, 3H), 3.96 (s, 3H). Found: C, 74.45; H, 4.78; N, 6.94. C24H18N2O3 .1/4 H2O requires C, 
74.50; H, 4.82; N, 7.24. 

EXAMPLE 324 

EXAMPLE 325 

The preparation of 2.8-Diallvl-4-(2-chlorophenvl)-9-methoxv-6-methvlpvrrolor3.4- 
c1carbazole-1.3(2H.6H)-dione (LVI: Ar=2-chlorophenvl. R=Me) (702) and 8-allvl-4-f2- 
chlorophenvl')-9-methox v-6-methvlpvrrolof 3.4-clcarbazole- 1 .3(2H.6H)-dione (LVII: Ar=2- 
chlorophenvl. R'°=Me) (703). 

Reaction of triflate (700) prepared as in example 321 and allyltri-n-butyltin at 100 **C 
for 1 h using the procedure described in example 309 gave a crude product which was 
chromatographed on silica gel (ethyl acetate/petroleum ether (1:3) to afford (i) pure bis-allyl 
compound (702) (49%) as an orange solid, mp 183-185 "C. 'H NMR 5 [(€03)280] 8.51 (s, 
IH), 7.82 (s, IH), 7.61-7.44 (m, 5H), 6.16-6.05 (m. IH), 5.95-5.85 (m, IH), 5.17-5.07 (m, 
4H), 4.21 (br d, J=5.0 Hz, 2H), 3.96 (s, 6H), 3.57 (d, J=6.5 Hz, 2H). Found: C, 71.53; H, 
5.14; N, 6.20. C28H23N2CIO3 requires: C, 71.41; H, 4.92; N, 5.95; followed by (ii) mono- 
allyl compound (703) (31%) as a yellow solid, mp 269-272 *C. 'H NMR 5 [(€03)280] 11.10 
(br, IH), 8.52 (s, IH), 7.77 (s, IH), 7.58-7.43 (m, 4H), 6.16-6.07 (m, IH), 5.17-5.07 (m, 
2H), 3.95 (s, 6H), 3.57 (d, J=6.5 Hz. 2H). Found: €, 69.58; H, 4.55; N, 6.46. C25Hi9N2€103 
requires €, 69.69; H, 4.44; N, 6.50. 

EXAMPLE 326 

The preparation of 4-(2-Chlorophenvn-9-methoxv-6-methvl-8-vinvlpvrrolof3.4-c1carbazole- 
1 ■3(2H.6HVdione (L: Ar=2-chlorophenvl. R'°=Me. Z=H) (704V 

Reaction of triflate (700) prepared as in example 321 and tetravinyitin at 100 °C for 1 
h using the procedure described in example 309 followed by treatment with excess 



I 
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ammonium acetate at 100 for another Ih gave a crude product which was 
chromatographed on silica gel (ethyl acetate/petroleum ether) (1:2) to afford pure 8-vinyl 
compound (704) (78%) as an orange solid, mp 330 °C (dec). NMR 5 [(CD3)2SO] 11.12 
(br. IH), 8.53 (s. IH). 7.94 (s, IH), 7.78 (s. IH), 7.60-7.43 (m, 4H). 7.20 (dd. J=17.7, 11.2 
Hz, IH), 6.10 (dd, J=17.7, 1.2 Hz, IH), 5.43 (dd, J=11.2, 1.2 Hz, IH), 3.99 (s. 3H), 3.97 (s, 
3H). ). Found: C. 58.54; H, 4.08; N, 6.65. C24H17N2CIO3.CH2CI2.I/2 NH3 requires C, 58.84; 
H, 4.05; N, 6.86. FABMS found [M+H]*: 417.0982, 419.0955. C24H17N2CIO3 requires 
417.1006,419.0977. 

EXAMPLE 327 

The preparation of 4-(2-Chlorophenvn-8-r(lE)-3-hvdroxv-l-Dropenvn-9-methoxv-6- 
niethvlpvrTolor3,4-c1carbazole-L3(2H.6H)-dione (L: Ar=2-chIorophenvL R'^=Me. 
Z=CH.Qm (710). 

Reaction of triflate (700) prepared as in example 321 and 3-hydroxyallyltri-n-butyUin 
using the procedure described in example 309 at 100 for 1 hio gave a crude product 
which was chromatographed on silica gel (ethyl acetate/petroleum ether) (1:1) to afford pure 
(710) (42%) as an orange solid, mp 283-285 *^C. 'H NMR 5 [(CD3)2SO] ] 1 1.1 1 (s, IH), 8.51 
(s, IH), 7.89 (s, IH), 7.76 (s, IH), 7.59-7.43 (m. 4H), 7.05 (br d, J=16.0 Hz, IH), 6.67 (dt, 
J=16.0, 5.0 Hz, IH), 4.94 (t, J=5.4 Hz, IH), 4.22 (br t, J=5.0 Hz, 2H), 3.99 (s, 3H), 3.97 (s, 
3H). FABMS found NT : 446.1031. 448.1037. C24H17N2CIO3 requires 446.1033, 448.1004. 

Representative Procedure for Method 28 of Scheme 12 

EXAMPLE 328 

The preparation of De-alkvlation of bisallvl compound (LVI: Ar=2-chlorophenvh R=Me) 
(702) to give monoallvl compound (LVII: Ar=2-chlorophenvL R'"=Me) (703). 

Bisallyl compound (702) (72 mg, 0.153 mmol) prepared as described in example 325 
was dissolved in a mixture of acetonitrile (10 mL) and water (1 mL). To this homogeneous 
solution was added 5M KOH (1 mL) and the mixture was stirred at room temperature for 64 
h. Most of the acetonitrile was evaporated in vacuo and the residue was diluted with water (3 
mL). After acidification with IN HCl to pH< 1 the acidic solution was stirred at 50-60 ^^C 
(bath) for 3 h. After partitioning between ethyl acetate and water the ethyl acetate solution 
was evaporated and co-evaporated with toluene to give an orange solid which was treated 
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with a large excess of molten ammonium acetate at 140-145 oC (bath) for 3 h. After cooling 
to room temperature and partitioning between ethyl acetate and water the ethyl acetate 
solution was evaporated to give a crude product which was chromatographed on silica gel 
(ethyl acetate-petroleum ether) (1:3) to give pure monoallyl compound (703) (52 mg, 79%). 
The Rf, mp and NMR spectrum were identical with the authentic sample described earlier. 

EXAMPLE 329 

The preparation of De-alkvlation of Bisallvl compound (LVI; Ar=phenvK R=Me) (186) to 
give monoallvl compound (LVII: Ar=phenvl. R'^=Me) (187). 

Using the procedure described in example 328 bisallyl compound (186) prepared as 
described in example 322 was converted into monoallyl compound (187) (84%). The Rf, mp 
and NMR spectrum were identical with an authentic sample described earlier. 

EXAMPLE 330 

The preparation of 8-f23-Dihvdroxvpropvn-9-methoxv-6-methvl-4-phenvlpvrrolor3.4- 
c1carbazole-L3f2R6HVdione fl:.IX: n=L Ar=phenvL R^^=Me) (705). 

Reaction of (187) prepared in example 329, N-methylmorpholine N-oxide and 
osmtum tetroxide (at room temperature for S h) using the procedure described in example 300 
followed by chromatography on silica gel (ethyl acetate) gave (705) (81%) as an orange 
solid, mp 243-245 °C. 'H NMR 6 [(CD3)2SO] 1 1.06 (br, IH), 8.51 (s, IH), 7.78 (s, IH), 
7.68-7.63(m, 2H), 7.55 (s, IH), 7.50-7.42 (m, 3H), 4.58-4.52 (m, 2H), 3.95 (s. 3H), 3.93 (s, 
3H), 3.40 (d, J=5.3 Hz, 2H), 3.30 (dd, J=13.5, 5.2 Hz, IH), 2.77 (dd, J=13.5, 7.8 Hz, IH). 
Found: C. 69.02; H, 5.48; N, 6.44. C25H22N2O5.I/5 H2O requires: C. 69.18; H, 5.20; N, 6.45. 

EXAMPLE 331 

The preparation of 8-(L2-Dihvdroxvethvl)-9-methoxv-6-methvl-4-phenvlpvrrolof3.4- 
c1carba2ole-1.3(2H.6m-dione (LEX; n=0. Ar=phenvl. R'°=Me) (706). 

Reaction of (701) prepared as described in example 321, N-methylmorpholine N- 
oxide and osmium tetroxide (at room temperature for 5 h) using the procedure described in 
example 300 followed by chromatography on silica gel (chloroform/methanol) (10:1) gave 
(706) (65%) as a yellow solid, mp 242-245 "C. 'H NMR 6 [(CD3)2SO] 1 1.09 (s, IH), 8.53 (s, 
IH). 7.81 (s, IH), 7.74(s, IH), 7.68-7.64 (m, 2H), 7.50-7.41(m, 3H), 5.35(d, J=4.4 Hz, IH), 
5.12-5.06 (m, IH), 4.75 (t, J=5.3 Hz. IH), 3.97 (s, 3H), 3.95 (s, 3H). 3.66-3.60 (m, IH), 
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3.39-3.33 (m, IH). Found: C, 69.25; H, 5.14; N, 6.43. C24H20N2O5 requires: C, 69.22; H, 
4.84; N. 6.73. 

EXAMPLE 332 

The preparation of 8-(2.3-DihvdroxvproPYn-9-hvdroxv-6-niethvl-4-phenvlpvrrolof3.4- 
c1carbazole-1.3f2H.6H)-dione (LX: n=l. Ar=phenvl. R"'=Me) (707). 

Reaction of (705) prepared as described in example 330 and BBrs (at 0 °C for 4 h) 
using the procedure described in example 80 gave the phenol (707) (53%) as an orange solid, 
jmp 283-285 "C. 'H NMR 6 ((€03)280] 11.01 (br, IH), 9.41 (br, IH), 8.38 (s, IH), 7.74 (s, 
IH). 7.67-7.62 (m, 2H), 7.50-7.40 (m, 4H), 3.92 (s, 3H), 3.90-3.84 (m, IH). 3.36 (d, J=5.2 
Hz, 2H), 2.98 (dd, J=13.5. 5.0 Hz, IH), 2.74 (dd, J=13!5, 7.7 Hz, IH). FABMS found M*: 
416.1365. C24H20N2O5 requires 416.1372. 

EXAMPLE 333 

The preparation of 9-Hvdroxv-8-f2-hvdroxvethvl)-6-methvl-4-phenvlpvrrolor3.4- 
ckarbazole-1.3(2H.6H)-dione (LII: Ar^phenvl. R'°=Me. Z=OH) (714). 

Reaction of (712) prepared as described in example 340 and BBr3 (at 0 "C for 3 h) 
using the procedure described in example 80 followed by chromatography on silica gel 
(chloroform/methanol) (20:1) gave the phenol (714) (31%) as a yellow solid, mp 233-235 "C. 
'H NMR 6 [(CD3)2SO] 1 1.01 (br, IH), 9.39 (br, IH), 8.39 (s, IH), 7.74 (s, IH), 7.64 (dd, 
J=7.6, 1.6 Hz, 2H), 7.50-7.42 (m, 4H), 4.73 (br,lH), 3.92 (s, 3H), 3.70 (t, J=7.1 Hz, 2H), 
2.94 (t, J=7.1 Hz, 2H). FABMS found M*: 386.1263. C23H18N2O4 requires 386.1267. 

EXAMPLE 334 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-8-(2-hvdroxvethvl)-6-methvlpviTolop.4- 
clcarba2ole-1.3(2H.6H)-dione (LII: Ar=2-chlorophenvl. R'°=Me. Z=OH) (715). 

Reaction of (713) prepared as described in example 341 and BBrs (at 0 "C for 3 h) 
using the procedure described in example 80 followed by chromatography on silica gel 
(chloroform/methanol) (20:1) gave the phenol (715) (81%) as an orange solid, mp 304-306 
X: 'H NMR 8 [(CD3)2SO] 1 1.00 (br, IH), 9.30 (br, IH), 8.37 (s, IH). 7.71 (s, IH). 7.57 (dd, 
J=7.0. 2.0 Hz, IH), 7.52-7.42 (m, 4H), 4.74 (br, IH), 3.91 (s, 3H). 3.71 (t, J=7.0 Hz. 2H), 
2.94 (t, J=7.0 Hz. 2H). FABMS found M*: 420.0866. 422.0875. C23H17CIN2O4 requires 
420.0877, 422.0847. 
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EXAMPLE 335 

The preparation of 4-(2-Chlorophenvl)-8-ethvl-9-methoxv-6-methvlpvrrolof 3.4-c1carbazole- 

fl.3f2H.6m-dione (LI: Ar=2-chloTOphenvl. R'°=Me. Z=H) (708). 

Hydrogenation of alkene (704) prepared as in example 326 over Pt02 (45 min 
reaction time) using the procedure described in example 310 gave 8-ethyl derivative (708) 
(97%) as an orange solid, mp 262-264 °C. 'H NMR 5 [(€03)280] 1 1 .08 (br, IH), 8.48 (s, 
IH), 7.77 (s, IH), 7.60-7.42 (m, 5H), 3.95 (s, 6H), 3.90-3.84 (m, IH), 2.82 (q, J=7.5 Hz, 2H), 
1.28 (t. J=7.5 Hz, 3H). Found: C, 68.21; H, 4.38; N, 6.48. C24H|9N2C103 .1/10 H20 requires 
C, 68.52; H, 4.60; N, 6.66. 

EXAMPLE 336 

The preparation of 4-(2-ChlorophenvlV8-(3-hvdroxvpropvl)-9-methoxv-6-methvlpvrrolof3.4- 
c1carbazole-1.3(2H.6HVdione (LI: Ar=2-ch]orophenvl. R'°=Me. Z=CH90m (711). 

Hydrogenation of alkene (710) prepared as in example 321 over Pt02 using the 
procedure described in method26 followed by chromatography on silica gel (ethyl 
acetate/petroleum ether) (1:1) gave pure 8-(3-hydroxypropyl) compound (71 1) (44 %) as an 
orange solid, mp 260-263 "C. 'H NMR 6 [(€03)280] 1 1.08 (s, IH). 8.48 (s, IH), 7.77 (s, IH), 
7.59-7.43 (m, 5H), 4.50 (t, J=5.2 Hz, IH), 3.95 (s, 6H), 3.49 (m, 2H), 2.83 (t, 1=7.7 Hz, 2H), 
1.82 (m, 2H). FABMS found M*: 448.1194, 450.1200. C25H21CIN2O4 requires 448.1 190, 
450.1160. 

EXAMPLE 337 

The preparation of 4-(2-Chlorophenvl)-8-ethvl-9-hvdroxv-6-methvlpvrrolof3.4-clcarbazole- 

1 ■3(2H.6H)-dione (LH: Ar=2-chIorophenvl. R'°=Me. Z=H) (709). 

Reaction of (708) prepared as in example 335 with pyridinium hydrochloride using 
the procedure described in example 81 followed by chromatography on silica gel (ethyl 
acetate/petroleum ether) (1:2) gave phenol (709) (78 %) as an orange solid, mp 265-268 °C. 
'H NMR 5 [(€03)280] 11.01 (s, IH), 9.39 (s, IH). 8.37 (s, IH), 7.71 (s, IH), 7.59-7.55 (m, 
IH), 7.52-7.42 (m, 4H), 3.93 (s, 3H), 2.79 (q, J=7.5 Hz, 2H), 1.27 (t. J=7.5 Hz. 3H). EIM8 
found M*: 404.0925, 406.0905. C23H17CIN2O3 requires 404.0928, 406.0898. 
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EXAMPLE 338 

The preparation of 8-f3-(Dimethvlainino)proDvn-9-hvdroxv-6-methvl-4-phenvlDvrrolof3.4- 
c1carbazole-1.3f2H.6ir>-dione (LV: n=3. Ar=phenvl. R'°=Me. Z=NMe7^ (720). 

Reaction of (717) prepared as described in example 342 with pyridinium 
hydrochloride using the procedure described in example 81 gave phenol (720) (83%) as an 
orange solid, mp 315 °C, 'H NMR §[(CD3)2S0] 1 1.01 (br, IH), 9.79 (br. IH), 8.38 (s, IH), 
7.72 (s, IH), 7.64 (dd, J=7.9, 1.4 Hz, 2H), 7.50-7.41 (m, 4H), 3.92 (s, 3H), 2.77 (t. J=7.3 Hz, 
2H), 2.25 (t, J=7.0 Hz, 2H) 2.18 (s. 6H), 1,81 (m, 2H). FABMS found [M-i-H]*: 428.1972. 
C26H26N3O3 requires 428.1974. 

EXAMPLE 339 

The preparation of 8-f2-fDimethvlamino)ethvll-9-hvdroxv-6-methYl-4-phenvlpvrrolof3.4- 
c1carbazole-1.3f2H.6HVdione fLV: n=2. At^phenvl. R'°=Me. T^mAc) (721). 

Reaction of (719) prepared as described in example 343 with pyridinium 
hydrochloride using the procedure described in example 81 followed by chromatography on 
silica gel (chloroform/methanol) (10:1) gave phenol (721) (97%) as an orange solid, mp 278 

(dec). 'H NMR $[(CD3)2SO] 1 1.01 (br, 2H), 8.36 (s, IH), 7.73 (s, IH), 7.64 (dd. J=7.9, 1.4 
Hz, 2H), 7.50-7.41 (m, 4H), 3.92 (s, 3H), 2.94 (t, J=6.9 Hz, 2H), 2.64 (t. J=6.9 Hz, 2H) 2.31 
(s, 6H). FABMS found [M+H]*: 414.1821. C25H24N3O3 requires 414.1818. 

EXAMPLE 340 

The preparation of 8-(2-HvdroxvethvlV9-inethoxv-6-methvl-4-phenvlpvrrolof3.4- 
c1carba2ole-1.3f2H.6m-dione OJ: Ar=phenvl. R'°=Me. Z=OH) (112). 

Reaction of alkene (701) prepared as decribed in example 321 with 9-BBN using the 
procedure described in method29 gave after chromatography on silica gel 
(chloroform/methanol) (10:1), the 8-(2-hydroxyethyl) compound (712) (51 %) as a yellow 
solid, mp 284-286 "C. 'HNMR 5 [(CD3)2S01 11.09 (s, IH), 8.52 (s, IH), 7.79 (s, IH), 7.66 
(br d, J=6.4 Hz, 2H), 7.56 (s, IH), 7.51-7.41 (m, 3H), 4.68 (t, J=5.2 Hz, IH), 3.96 (s, 3H), 
3.94 (s, 3H), 3.69 (m, 2H), 2.98 (t, J=7.2 Hz, 2H). ). Found: C, 71.77; H, 5.24; N, 6.81. 
C24H20N2O4 requires C, 71.99; H, 5.03; N, 7.00. 
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EXAMPLE341 

The preparation of 4-(2-Chlorophenvn-8-(2-hvdroxvethvl V9-methoxv-6-methvlpYTroiof 3.4- 
c1carbazole-1.3(2H.6H)-dione (U: Ar=2-chloroDhenvl. R'°=Me. Z=Qm (713). 

Reaction of alkene (704) prepared as in example 326 with 9-BBN using the procedure 
described in method29 gave after chromatography on silica gel (ethyl acetate/petroleum 
ether) (2:1), the 8-(2-hydroxyethyl) compound (713) (50 %) as an orange solid, mp 270-272 
''C. 'H NMR 8 l(CD3)2SO] 1 1.08 (s. IH), 8.49 (s, IH), 7.77 (s, IH), 7.59-7;55 (m, 2H), 7.53- 
7.43 (m, 3H), 4.69 (t, J=5.3 Hz, IH), 3.94 (s, 6H), 3.69 (td, J=7.1, 5.3 Hz. 2H), 2.98 (t, J=7.1 
Hz, 2H). Found: C, 66.14; H, 4.69; N, 6.51. C24H19N2CIO4 requires: C, 66.29; H, 4.40; N, 
6.44. 

EXAMPLE 342 

The preparation of 8-f3-(Dimethvlamino)propvn-9-methoxv-6-methvl-4-phenvlpvrrolor3.4- 
clcarfaazole-l.-3f2H.6HVdione (UV: n=3rAr=phenvl. R"'=Me. Z=NMe->) (717). 

Reaction of (188) prepared as described in example 344 with methanesulfonyl 
chloride using the procedure described in example 170 gave intermediate LUI (n=3, 
Ar=phenyl, R'°=Me, Z=OS02CH3) which was further reacted with aq. 40% dimethylamine 
(using the procedure described in example 179 ) at room temperature for 5 h. Usual workup 
gave a crude product which was refluxed in toluene in the presence of excess ammonium 
acetate for 23h. After chromatography on silica gel (chloroform/methanol) (10:1) pure 
dimethylaminopropyl compound (717) (60 %) was obtained, mp 175-178 °C. 'h NMR 
§[(CD3)2S01 11.07 (s, IH), 8.51 (s, IH), 7.78 (s, IH), 7.68-7.63 (m, 2H), 7.55 (s, IH), 7.51- 
7.42 (m. 3H), 3.96(s, 3H), 3.94 (s, 3H), 2.80 (t, J=7.8 Hz, 2H), 2.34 (t, J=7.8 Hz, 2H) 2.20 (s, 
6H). 1.80 (m, 2H). Found: C, 69.28; H, 6.64; N, 9.05. C27H27N3O3. 3/2 H2O requires C, 
69.21; H, 6.45; N, 8.97. 

EXAMPLE 343 

The preparation of 8-f2-(Dimethvlamino)ethyn-9-methoxv-6-methvl-4-phenvlpvrrolof3.4- 
n] carbazole-1.3f2H.6HVdione fUV: Ar=phenvl. R'°=Me. Z=NMeo. n=2) (719). 

Reaction of (712) prepared as described in example 340 with methanesulfonyl 
chloride using the procedure described in example 170 gave intermediate LIU (Ar=phenyl, 

Ti=2, R'^=Me, Z=OS02CH3) which was further reacted with aq. 40% dimethylamine (using 
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the procedure described in example 179 ) at room temperature for 25 h. Usual work up gave 
a crude product which was refluxed in toluene in the presence of excess ammonium acetate 
for 18 h. After chromatography on silica gel (chloroform/methanol) (10:1) pure 
dimethylaminoethyl compound (719) (15 %) was obtained, mp 233-236 "C. 'H NMR 
$[(CD3)2S01 11.08 (s, IH), 8.51 (s. IK), 7.78 (s. IH). 7.68-7.63 (m, 2H). 7.58 (s, IH), 7.50- 
7.41 (m, 3H), 3.96 (s, 3H). 3.94 (s. 3H), 2.93 (t, J=8.0 Hz. 2H). 2.54 (t, J=8.0 Hz, 2H) 2.23 
(s, 6H). EIMS found M*: 427.1890. C26H25N3O3 requires 427.1896. 

Representative Procedure for Method 29 of Scheme 12 
EXAMPLE 344 

The oreparation of 8-(3-HvdroxvDroDvn-9-methoxv- 6-methvl-4-phenvlpvrrolof3.4- 
r]carhazole.l.3f2H.6HVdione fLVni: Ai^phe nvl. r'°=CH,) ri88). 

A solution of 9-borabicyclo[3.3.1]nonane (1 mL of a 0.5 M solution in 
tetrahydrofuran, 0.49 nrniol) was added to a solution of (187) (65 mg, 0.16 mmol) prepared 
as descrined in example 329 in tetrahydrofuran (5 mL). The reaction mixture was stirred at 
room temperature for 2 hr 20 min and then 3 M sodium acetate (1.5 mL) and 35% hydrogen 
peroxide (1.0 mL) were added. The mixture was stirred at room temperature for 1 hr 30 min 
and then diluted with brine and extracted with ethyl acetate (3 x 30 mL). The combined 
extracts were dried and concentrated. The residue was purified by column chromatography 
on silica eluting with ethyl acetate/ dichloromethane 1:5 to give 8-(3-hydroxypropyl)-9- 
methoxy-6-methyl-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H.6H)-dione (58 mg, 85%), mp 

105-1 10 X softens, 130-134 X melts. 'H NMR 6 [(CD3)2SO] 1 1 .06 (s, IH), 8.51 (s, IH), 
7.78 (s, IH), 7.66-7.64 (m, 2H), 7.53 (s, IH), 7.50-7.44 (m, 3H), 4.52 (t, J = 5.1 Hz, IH), 3.96 
(s, 3H), 3.94 (s, 3H), 3.52-3.45 (m, 2H), 2.82 (br t, 7.8 Hz, 2H), 1.82 (br dt, J = 7.8 Hz, 2H). 
Found: C. 70.93; H, 5.40; N, 6.54. C25H22N2O4.I/2 H2O requires: C. 70.91; H, 5.47; N, 6.62. 

EXAMPLE 345 

The preparation of 9-Hvdroxv-8-(3-hvdroxvDropvn-6-methvl-4 -phenvlpvrTolor3.4- 
r1 carbazole-l.3f2H.6H)-dione (LII: Ar=phenvl. R^^=CH.. Z= CH.OH) (189) 

Demethylation of (188) prepared as described in example 344 with BBra using the 
procedure described in example 80 gave (189) as a yellow solid. ^H NMR 5 [(CD3)2SO] 
1 1.00 (br s, IH), 9.46 (br s, IH), 8.39 (s, IH), 7.73 (s, IH), 7.46-7.63 (m, 2H), 7.49-7.42 (m. 
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4H), 4.50 (br s, IH), 3.92 (s, 3H), 3.49-3.44 (m, 2H), 2.78 (br t, J = 7.9 Hz, 2H), 1.82 (br dt, 
J = 7.8 Hz, 2H). 

EXAMPLE 346 

The preparation of 8-Ethvl-9-iiiethoxv-6-methvl-4-phenvlpviTolo[3.4-clcarbazole- 
1.3(2H.6HVdione OJ: Ar=phenvl. R'°=CH^. Z=m (190) 

Reaction of the triflate (185) prepared as decribed in example 320 with tetraethyl tin 
using the procedure described in example 309 gave (190) as a yellow solid (83%), mp 
251-253 "C. 'H NMR 5 [(CD3)2SO] 1 1.07 (s, IH), 8.53 (s, IH), 7.77 (s, IH), 7.67-7.64 (m, 
2H), 7.53 (s, IH), 7.50-7.42 (m, 3H).3.95 (s, 3H). 3.94 (s. 3H), 2.81 (q, J = 7.5 Hz, 2H), 1.27 
(t, J = 7.5 Hz, 3H). Found: C, 74.48; H, 5.20; N, 7.24. C24H20N2O3.I/6 H2O requires: C, 
74.40; H, 5.29; N, 7.23. 

EXAMPLE 347 

-- Thepreoaration of-8-Ethvl-9-hvdroxv-6-methvl-4-Bhenvlpvrrolof3.4-c1carbazole- 
1.3(2H.6HVdione (LII; Ar=Dhenvl. R'°=CHv Z=m (191) 

Demethylation of (190) prepared as decried in example 346 with BBra using the 
procedure described in example 80 gave (191) as a yellow solid (92%), mp 278-283 "C. 'H 
NMR 6 [(CD3)2SO] 11.00 (br s, IH). 9.36 (s, IH), 8.40 (s, IH), 7.73 (s, IH), 7.66-7.63 (m, 
2H), 7.49-7.41 (m. 4H), 3.93 (s, 3H). 2.78 (q. J = 7.5 Hz, 2H), 1.27 (t, J = 7.5 Hz, 3H). 
Found: C, 74.36; H, 5.10; N, 7.45. C23H)8N203 requires: C, 74.58; H, 4.90; N, 7.56. 
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SCHEME 13 



Procedures for Scheme 13 
EXAMPLE 348 

The preparation of 4-(2-Chlorophenvi)-8-(3-hvdroxvpropoxvV2-(3-hvdroxvpropvlV9- 
methoxv-6-(2-inethoxYethvnpvrrolor3.4-c1carba2ole- 1 .3(2H.6HVdione (LXV: Ar=2- 
chlorobhenvl. R^^^CH.CHiOCHy n=3) (181) 

Alkylation of (167) prepared as described in example 267 with 3-bromopropanol 
using the procedure described in example 298 gave (181) (92 %) as a yellow oil, which was 
used without further purification. 
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EXAMPLE 349 

The preparation of 4-(2«Chlorophenvl)-8-f3-hvdroxvpropoxvV9-niethoxv-6-f2- 
methoxvethvl)pvrrolor3,4-c1carbazole'l .3(2H.6ir>-dione (LXVI; Ar=2-chlorophenvl. 
R'Q^CHoCH^OCH.. n=3) (182) 

Treatment of (182) with the sequence of reactions outlined in the procedure described 
in example 328 gave (182) (58 %) as an orange powder, mp 251-257 ^C. NMR 6 
[(CD3)2SO] 1 1.03 (br s, IH), 8.46 (s, IH), 7.74 (s, IH), 7.57 (dd, J=8.0, 2.1 Hz, IH), 7.51- 
7.42 (m, 3H), 7.36 (s, IH). 4.67 (t, J=4.9 Hz, 2H). 4.61 (br. IH). 4.23 (t. J=6.3 Hz, 2H), 3.90 
(s. 3H), 3.70 (t. J=4.9 Hz, 2H), 3.64 (m. 2H), 3.16 (s, 3H), 1.98 (m, 2H). EIMS found: 
1^=508.1398. 510.1358. C27H25CIN2O6 requires 508.1401, 510.1371. 

EXAMPLE 350 

The preparation of 4-(2-ChlorophenvlV9-methoxv-6-(2-methoxvethvl)-8-r3-(4- 
-morpholinvnpropoxv1pvrrolof3,4-c1carbazole"l ;3(2R6H)-dione (LXIII: Ar=:2-chlorophenvL 
R^^rrCH^CH^OCH^, Z=4-morpholinvn (183) 

Conversion of (182) prepared as described in example 349 to the corresponding 
mesylate by reaction with methanesulfonyl chloride using the procedure described in 
example 170 followed by reaction with morpholine using the procedure described in 
example 179 gave (183) (71 %) as a yellow powder, mp 271-275 °C, which was inunediately 
demethylated. 

EXAMPLE 351 

The preparation of 4-(2'Chlorophenvl)-9-hvdroxv-6-(2'hvdroxvethvl)-8-f 3^(4- 
morpholinvDpropoxvlpvrrolof 3,4-clcarbazole-l .3(2H,6H)-dione (LXIV: Ar=2-chlorophenvL 
r'Q=CH^CH90CHv Z=4-morpholinvl) (184) 

Demethylation of (183) prepared as decribed in example 350 with BBra using the 
procedure described in example 80 except that the reaction conditions were 0 for 2 h gave 
(184) (36 %) as a yellow solid, mp 253-255 ''C. 'H NMR 5 [(CD3)2SO] 10.97 (br s. IH), 8.94 
(br s, IH), 8.34 (s, IH), 7.69 (s, IH), 7.56 (dd, J=8.1, 2.2 Hz. IH), 7.49-7.42 (m, 3H), 7.29 (s, 
IH). 4.83 (br. IH), 4.49 (t, J=5.2 Hz, 2H), 4.18 (t, J=6.2 Hz. 2H), 3.76 (m, 2H). 3.60 (t, J=4.9 
Hz, 4H). 2.52 (t, J=7.1 Hz. 2H). 2.41 (m. 4H), 1.99 (m, 2H). FABMS found [M+H]*: 
552.1732, 550.1740. C29H29CIN3O6 requires 552.1715, 550.1745. 
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EXAMPLE 352 

The preparation of 8-r3-BroniopropoxvV2-(3-broinopropvl')-9-methoxv-6-methvl-4- 
DhenvlDvrrolor3.4-c1carbazole-1.3f2H.6HVdione (LXI: Ar=Dhenvl. R"^=Me. n=3) (722). 

Alkylation of (1S4) prepared as described in example 2S4 with 1,3-dibromopropane 
(3.0 equiv.) using the procedure described in example 298 (at room temperature for 4 d) and 
after chromatography on silica gel (dichloromethane/petroleum ether) (3:1) gave (722) (47 
%) as an orange solid, mp 158-160 "C. 'H NMR 5 [(CD3)2SO] 8.50 (s. IH), 7.76 (s, IH), 
7.69-7.64 (m. 2H). 7.51-7.43 (m, 3H), 7.39 (s, IH), 4.31 (t, J=6.0 Hz, 2H). 3.98 (s, 3H), 3.92 
(s, 3H), 3.77-3.71(m, 4H), 3.59 (t, J=6.5 Hz. 2H), 2.41-2.34 (m, 2H), 2.23-2.15 (m, 2H). 
Found: C, 57.16; H, 4.58; N, 4.73. C28H26N2Br204. 1/2 hexane requires: C, 56.64; H. 5.06; N, 
4.26. FABMS found M* : 612.0255, 614.0249, 616.0252. C28H26Br2N204 requires 612.0259. 
614.0239, 616.0218. 

EXAMPLE 353 

The preparation of 8-G-BromoDroDOxvV2-(3-bromoDropvn-4-(2-chlorophenvlV9-methoxv- 
6-methvlDvrrolor3.4-c1carba2ole-1.3(2H.6H')-dione (LXl: Ar=2-chlorophenvl. R'°=Me. n=3) 
(723). 

Alkylation of (160) prepared as described in example 260 with 1,3-dibromopropane 
(15 equiv.) using the procedure described in example 298 (at room temperature for 5 d) and 
after chromatography on silica gel (dichloromethane/petroleum ether) (3:1) gave (723) (65 
%) as an orange solid, mp 165-167 °C. 'H NMR 5 [(CD3)2SO] 8.47 (s, IH), 7.76 (s, IH), 
7.60-7.57 (m, IH), 7.53-7.43 (m, 3H), 7.41 (s, IH), 4.31(t, J=6.0 Hz, 2H), 3.97(s, 3H), 3.93 
(s, 3H), 3.77-3.68 (m, 4H), 3.56 (t. J=6.5 Hz, 2H), 2.42-2.34 (m, 2H), 2.20-2.12 (m, 2H). 
Found: C, 53.54; H, 4.28; N, 4.20. C28H25N2ClBr204. 1/2 hexane requires: C, 53.82; H, 4.66; 
N, 4.05. FABMS found M*: 645.9866, 647.9868, 649.9834. C28H25N2ClBr204 requires 
645.9870, 647.9849, 647.9840, 649.9829, 649.9820. 

EXAMPLE 354 

The preparation of 4-(2-Chlorophenvl)-8-f3-hvdroxvprci?oxv)-2-G-hvdroxvpropvn-9- 
rnethoxv-6-methvlpvrrolof3.4-clcarbazole-1.3(2H.6H)-dione (LXV: Ar=2-chlorophenvl. 
R'°=Me. n=3) (724). 
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Alkylation of (160) prepared as described in example 260 with 3*broinopropanol (2,2 
equiv.) using the procedure described in example 298 (at room temperature for 31 h) and 
after chromatography on silica gel (chloroform/methanol) (20:1) gave (724) (98 %) as an 
orange solid, mp 180-183 "C. 'H NMR 5 [(CD3)2SO] 8.47 (s, IH), 7.74 (s, IH), 7.60-7.57 (m. 
IH), 7.53-7.43 (m, 3H), 7.36 (s, IH), 4.60 (t, J=5.1 Hz, IH), 4.50(t. J=5.0 Hz, IH), 4.25 (t, 
J=6.3 Hz. 2H), 3.96 (s, 3H), 3.92 (s, 3H), 3.67-3.60 (m, 4H), 3.47-3.41 (m, IH), 2.02-1.95 
(m, 2H), 1.79-1.71 (m, 2H). Found: C, 64.03; H, 5.21; N, 5.25. C28H27N2CIO6 requires C, 
64.31; H, 5.20; N, 5.36. 

EXAMPLE 355 

The preparation of 4-(2-ChloroDhenvl)-8-(3-hvdroxvpropoxv)-9-methoxv-6- 
methvlpvrrolor3.4-clcarbazole-1.3(2H.6H)-dione flLXVI: Ar=2-chlorophenvl. R'°=Me. n=3) 

£7251 

Treatment of (724) prepared as described in example 354 with the sequence of 
reactions (5M K6H/MeOH/reflux/3h; IN HCI/lOO **Cy3"h; NH4OAC/15O •*a20 min) as 
described in The procedure described in example 328 gave (725) (85%) as an orange solid, 
mp 285-287 °C. IH NMR 6 [(€03)280] 11.02 (br, IH), 8.46 (s, IH), 7.72 (s, IH), 7.59-7.55 
(m, IH), 7.51-7.42 (m, 3H), 7.34 (s, IH), 4.60 (t, J=5.1 Hz, IH), 4.25 (t, J=6.3 Hz, 2H), 
3.95(s, 3H), 3.91(s, 3H), 3.67-3.61 (m, 2H), 2.02-1.95 (m, 2H). Found: C, 64.69; H, 4.60; N, 
6.11. C25H21N2CIO5 requires: C, 64.31; H, 5.20; N, 5.36. 

EXAMPLE 356 

The preparation of 8-r3-(Dimethvlamino)propoxv1-2-f3-(dimethvlamino)propvn-9-methoxv- 
6-methvl-4-phenvlpvrrolo[3.4-c1carbazole-1.3(2H.6H)-dione (LXII: Ar=phenvl. R'°=Me. 
T^NMe-,. n=3) (726). 

Reaction of (722) prepared as described in example 352 with excess 
dimethylamine.HCl in DMF in the presence of triethylamine and 4A molecular sieves at 
room temperature (Method 30 ?? ) for 66 h gave (726) (35%) as the dihydrochloride salt, mp 
278-281 *C (dec). 'H NMR 8 [(€03)280] ] 9.95 (br, 2H), 8.51 (s, IH), 7.81 (s, IH), 7.70-7.65 
(m, 2H), 7.52-7.43 (m. 3H), 7.40 (s, IH), 4.28 (t, J=6.1 Hz, 2H), 3.99 (s, 3H). 3.93 (s, 3H), 
3.67 (t, J=6.4 Hz, 2H), 3.28 (t, J=7.6 Hz, 2H), 3.10 (t, J=7.6 Hz, 2H), 2.83 (s, 6H), 2.73 (s, 
6H), 2.29-2.20 (m, 2H), 2.26-1.97 (m, 2H). Found: C, 59.07; H, 6.68; N, 8.44. 
C32H40N4CI2O4 requires: C, 58.98; H, 6.81; N, 8.60. 
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EXAMPLE 357 

The preparation of 4-f2-Chlorophenvn-8-f 3-(dimethvlamino')propoxvl-2-f 3- 
(dimethvlamino)propvn-9-methoxv-6-methvlpvrrolor3.4-c1carbazole-1.3(2H.6HVdione 
(LXII: Ais2-chlorophenvl. R'°=Me. Z=NMe9. n=3) ^727). 

Reaction of (723) prepared as described in example 353 with excess 
dimethylamine.HCI in DMF in the presence of triethylamine and 4A molecular sieves at 
room temperature (Method 30 ??) for 6 d followed by chromatograpy on silica gel 
(chloroform/methanol/triethylamine) (10:1:0.1) gave (727) (63 %) as the dihydrochloride 
salt, mp 207-210 ISfMR 5 [(003)280] 9.89 (br, 2H), 8.48 (s, IH), 7.79 (s, IH), 7.61- 
7.56 (m, IH), 7.53-7.44 (m, 3H), 7.41 (s, IH), 4.28 (t, J=6.0 Hz, 2H). 3.97 (s, 3H), 3.94 (s, 
3H), 3.65(t. J=6.6 Hz, 2H), 3.23 (br, 2H), 3.34 (br. 2H), 2.80 (s, 6H), 2.69 (s. 6H). 2.28-2.19 
(m, 2H), 2.03-1.92 (m. 2H). Found: C, 58.09; H, 6.13; N, 8.44. C32H37N4CIO4 .2.2 HCl 
requires: C, 58.47; H. 6.01; N, 8.52. Found: C. 59.07; H, 6.68; N, 8.44. C32H40N4CI2O4 
requires: C, 58.98; H, 6.81; N, 8.60. 

EXAMPLE 358 „ 

The preparation of 4-(2-ChlorophenvlV8-f3-fdimethvlamino)propoxv1-2-f3- 
fdimethvlamino)propvl1-9-methoxv-6-methvlpvrrolof3,4-c1carbazole-l,3(2H,6HVdione 
(LXII: Ar=2-chlorophenvK R^°=Me. Z=NMe2. n=3) (727). 

On a larger scale (727)was best prepared from (160) prepared as described in example 
260 by reaction with 3-dimethylaminopropylchloride hydrochloride (7.3 equiv.) in the 
presence of excess anhydrous potassium carbonate and 4A molecular sieves at 60-70 (bath 
temperature) for 3 h. The yield of crude product was 96 %, which was used for the next step 
without further purification. 

EXAMPLE 359 

The preparation of 4-(2-Chlorophenvn-8-f3-(dimethvlamino)propoxv1-9-methoxv-6- 
methvlpvrrolof3.4-c1carbazole-l.3f2H.6HVdione (LXIII: Ar=2-chlorophenvL R^^=Me, 
7^NMe^. n=3) (728). 

Treatment of (727) prepared as described in example 358 with the sequence of 
reactions (5M KOH/MeOH/reflux/3 h; IN HCl/lOO ^03 h; NH4OAC/17O ^'OlO h) as 
described in Example 328 , with the modification that after acidic treatment the reaction 
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mixtuie was evaporated to dryness and fused with NH4OAC, followed by chromatography on 
silica (dichloroihethane/MeOH=S:l) gave (728) (97 %) as an orange solid, mp 2S8-290 **C. 
'H NMR 5 [(CDshSO] 11.04 (br. IH), 8.46 (s. IH), 7.72 (s, IH), 7.59-7.55 (m. IH). 7.51- 
7.42 (m, 3H), 7.33 (s, IH). 4.21(t, J=6.5 Hz, 2H), 3.95(s, 3H), 3.91(s. 3H), 2.43(t, J=7.0 Hz, 
2H), 2.18 (s, 6H), 2.01-1.93 (m, 2H). ). Found: C, 68.22; H. 6.57; N, 7.43. C27H26N3CIO4. 
hexane requires: C, 68.58; H, 6.97; N, 7.27. FABMS found [M+H]*: 492.1689, 494.1675. 
C27H27N3CIO4 requires 492.1690, 494.1661. 

EXAMPLE 360 

The preparation of 4-(2-Chlorophenvn-9-methoxv-6-methvl-8-f3-(4- 
morpholinvnpropoxvlpvrrolor3.4-clcarbazo!e- 1 .3f 2H.6H)-dione (LXIH: Ar=2-chlorophenvl. 
R'°=Me. Z=4-moTPholinvL n=3) (729'). 

Conversion of (725) prepared as described in example 355 to the corresponding 
mesylate by reaction with methanesulfonyl chloride using the procedure described in 
example 170 example 170 followed by reaction with moipholine using the procedure 
described in example 179, and treatment of the crude product with NH4OAC at 160-170 °C 
for 2 h, gave (after a silica column; chloroform/MeOH=10:l) (729) (76 %) as an orange 
powder, mp 293-295 °C. 'H NMR 6 [(€03)280] 11.04 (br, IH), 8.47 (s, IH), 7.72 (s, IH), 
7.59-7.55 (m. IH), 7.52-7.42 (m, 3H), 7.34 (s, IH), 4.22 (t, J=6.4 Hz, 2H), 3.96 (s, 3H), 3.91 
(s, 3H), 3.59 (br t, J=4.6 Hz, 4H), 2.60-2.36 (m, 6H), 2.03-1.95 (m, 2H). FABMS found 
[M+H]*: 534.1792, 536.1769. C29H29N3CIO5 requires 534.1796, 536.1766. 

EXAMPLE 361 

The preparation of 4-(2-Chlorophenvn-9-methoxv-6-methvl-8-r3-(l- 
pvrrolidinvl)propoxvlpvrrolof3.4-clcarbazole- 1 .3(2H.6HVdione fLXIU: Ar=2-chlorophenvl. 
R'°=Me. Zsl-pvrrolidinvl. n=3) f730V 

Conversion of (725) prepared as described in example 355 to the corresponding 
mesylate by reaction with methanesulfonyl chloride using the procedure described in 
example 170 followed by reaction with pynolidine using the procedure described in example 
179 of Scheme 3, and treatment of the crude product with NH4OAC at 160-170 °C for 4 h, 
gave (after a silica column; chloroform/MeOH=10;l) (730) (78 %) as an orange solid, 273- 
275 °C. 'H NMR 5 [(CD3)2SO] 11.03 (br, IH), 8.45 (s, IH), 7.73 (s, IH), 7.59-7.55 (m, IH), 
7.52-7.42 (m, 3H), 7.34 (s, IH), 4,22(t, J=6.4 Hz, 2H). 3.95(s, 3H). 3.90 (s, 3H), 2.60 (t. 



wo 03/091255 PCT/IB03/01417 

-218- 

J=7.0 Hz, 2H), 2.42 (m, 4H), 2.03-1.96 (m, 2H), 1.73-1.67 (m, 4H). Found: C, 66.40; H, 5.47; 
N, 7.85. C29H28N3CIO4.I/2H2O requires C, 66.09; H, 5.55; N, 7.97. 

EXAMPLE 362 

The preparation of 8-f3-(Dimethvlamino)Dropoxv1-9-methoxv-6-methvl-4- 
phenvlpvrrolof3.4-c1carba2ole-1.3(2H.6HVdione (LXIH: Ar=2-phenvl. R'°=Me. ZsNMe^. 

n=3') (73 n. 

Treatment of (726) prepared as described in example 356 with the sequence of 
reactions (5M KOH/MeOH/reflux/3 h; IN HCl/lOO "03 h; NH4OAC/I7O "OlO h) in the 
proceedure described example 328 with the modification that after acidic treatment the 
reaction mixture was evaporated to dryness and fused with NH4OAC, gave (731) (37%), after 
a silica column (dichloromethane/MeOH=5:l) as a hygroscopic solid, 'H NMR 5 [(CD3)2SO] 
11.04 (br, IH), 8.48 (s, IH), 7.75 (s. IH), 7.68-7.62 (m, 2H), 7.51-7.42 (m, 3H), 7.33 (s, IH), 
4.21 (t, J=6.9 Hz, 2H), 3.97 (s, 3H), 3.90 (s, 3H), 2.43 (t, J=7.1 Hz, 2H), 2.19 (s, 6H), 2.01- 
1.93 (m, 2H). LCMS(APCI) m/z: 458.101 [M+H]*. 

EXAMPLE 363 

The preparation of 4-(2-Chlorophenvl)-8-f3-(dimethvlamino)propoxv1-9-hvdroxv-6- 
methvlpvrrolof3.4-c1carbazole-1.3(2H.6H)-dione (LXIV: Ar=2-chlorophenvl. R'°=Me. 
7=NMe,. n=3) (732). 

Demethylation of (728) prepared as described in example 359 with BBra using the 
procedure described in example 80 except that the reaction conditions were 0 "C for 2 h gave 

(732) (83%) as an orange solid, mp 259-262 **C. 'H NMR 6 ((CD3)2SO] 10.99 (s, IH), 9.22 
(br, IH), 8.35 (s, IH), 7.70 (s, IH), 7.58-7.54 (m, IH), 7.51-7.42 (m, 3H), 7.29 (s, IH), 4.22 
(t, J=6.0 Hz, 2H), 3.92 (s, 3H), 2.89 (br, 2H), 2.50 (br, 6H), 2.13-2.03 (m, 2H). FABMS 
found [M+H]*: 478.1532, 480.1519. C26H25N3CIO4 requires 478.1534, 480.1504. 

EXAMPLE 364 

The preparation of 8-f3-(Dimethvlamino)propoxvl-9-hvdroxv-6-methv!-4-phenvlpvrrolof3.4- 
r ]carbazQle-1.3(2H.6HVdione (LXIV: Ar=phenvl. R'°=Me. Z=NMe2. n=3) (733). 

Demethylation of (731) prepared as described in example 362 with BBrj using the 
procedure described in example 80 except that the reaction conditions were 0 "^C for 2 h gave 

(733) (56 %), mp 303-304 °C . 'H NMR 6 l(CD3)2SO] 1 1 .00 (s, IH), 9.00 (br, 2H), 8.39 (s. 
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IH), 7.73 (s, IH), 7.66-7.61 (m, 2H), 7.50-7.41 (m, 3H), 7.29 (s, IH), 4.26 (t. J=5.7 Hz, 2H). 
3.94 (s, 3H), 3.24 (t, J=7.1 Hz, 2H), 2.80 (s, 6H), 2.23-2.14 (m, 2H). Found: C, 60.61; H. 
5.05; N, 7.82. C26H25N3O4 requires: C, 60.48; H, 5.06; N, 8.14. 

EXAMPLE 365 

The preparation of 4-(2-ChlorophenvlV9-hvdroxv-6-methvl-8-f3-(4- 

morpholinvl^propox vlpvrrolor3.4-c1carbazole-l .3(2H.6H)-dione (LXIV: Ar=2-chlorophenvl. 

R'°=Me. Z=4-inorDholinvl. n=3) (734). 

Demethylation of (729) prepared as described in example 360 with BBrs using the 
procedure described in example 80 except that the reaction conditions were 0 for 2 h gave 
"(734) (60'%) as an orange soiid,~mp 235-237 "C . 'H NMR 5 [(€03)280] 10.98 (s, IH), 8.97 
(br, IH), 8.33 (s, IH). 7.69 (s, IH), 7.59-7.54 (m, IH), 7.51-7.42 (m, 3H), 7.28 (s, IH), 4.21 
(t, J=6.1 Hz, 2H), 3.92 (s, 3H), 3.61 (br, 4H), 2.58-2.37 (m, 6H), 2.05-1.95 (m, 2H). FABMS 
found [M+H]*: 520.1648, 522.1635. C28HZ7N3CIO5 requires 520.1639, 522.1610. 

EXAMPLE 366 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-6-methvl-8-r3-(l- 
pvrrolidinvnproDOXvlpvrrolof 3.4-c1carbazole- 1 .3(2H.6H)-dione CLXTV: Ar=2-chlorophenvl. 
R'°=Me. Z=l-pvrrolidinvl. n=3) (735). 

Demethylation of (730) prepared as described in example 361 with BBr3 using the 
procedure described in example 80 except that the reaction conditions were 0 "C for 2 h gave 
(735) (60%) as an orange solid, mp 234-236 "C. 'H NMR 6 [(€03)280] 10.98 (br, IH), 9.27 
(br, IH), 8.33 (s, IH), 7.68 (s. IH), 7.58-7.55 (m, IH), 7.51-7.42 (m, 3H). 7.30 (s, IH), 4.20 
(t, J=6.2 Hz, 2H), 3.92 (s, 3H), 2.66 (t, J=6.8 Hz, 2H), 2.54-2.35 (m, 4H), 2.04-1.96 (m, 2H), 
1.75-1.68 (m. 4H). FABM8 found [M+H]*: 504.1687. 506.1661. C28H27N3CIO4 requires 
504.1690, 506.1661. 



wo 03/091255 



PCT/IB03/01417 



-220- 



MeO 




(UVll) 



AfCHjPPhpcnJNfrMS)^ 

METHOD 31 MeO 
CHO 

or ArCH/PhsX/LOA 

METHOD 2 ^ 




(LXVIII) 



Maleimide neat 180PC 
METHOD 5 WeO 



Ar or 

Maleimide/totuene f{j 
METHOD 4a 




(LXIX) 



DOQ 
METHOD 6 

or 

MnO, 
METHOD 7 



MeO 




BBr, 



METHOD 8 




(LXXI) 



SCHEME 14 



Procedures for Scheme 14 

Representative Procedure for Method 31 of Scheme 14 
EXAMPLE 367 

The preparation of 5-Methoxv-2-ffE,Z)-2-phenvlethenvn-l-benzofuran (LXVIII: Ar=phenvL 
R^=H, Y^=Q) (828) 

To a suspension of benzyltriphenylphosphonium bromide (1.85 g, 4.26 mmol) in 
tetrahydrofuran (30 mL) was added a solution of lithium bis(timethylsilyl)amide (4 mL of a 
1 M solution in tetrahydrofuran, 3.98 mmol), the solution turned a bright orange/red color. 
The reaction mixture was stirred at room temperature for 30 min and then a solution of S- 
methoxy-l-benzofuran-2-carbaldehyde (827) (0.50 g, 2.84 mmol) in tetrahydrofuran (10 mL) 
was added. After 20 min water was then added and the tetrahydrofuran removed at reduced 
pressure. The residue was extracted with ethyl acetate (2 x 50 mL), the combined extracts 
were dried and concentrated. The residue was purified by column chromatography on silica 
eluting with dichloromethane to give (828) as a 1:2 mixture of Z- and E-isomers, (0.63 g, 
89%), m.p. 124-128^C. Found: C, 81.60; H, 5.61. C17H14O2 requires: C, 81.58, H, 5.64. 



wo 03/091255 



PCT/IB03/01417 



-221- 

EXAMPLE 368 

The preparation of 9-Methoxv-4-phenvl-lH-fl1benzofurof3.2-e1isoindole-l.3(2HVdione 
fLXXi Ar=phenvl. R^=H. Y'=0) (830) 

The diene mixture (828) prepared as described in example 367 was reacted with 
maleimide using the procedure described in example 69 to give the adduct (LXIX; 
Ar=phenyl, R*=H, Y'=0) (829), which was used without further purification. The crude 
Diels-Alder adduct was aromatised with MnOa using the procedure described in example 79 
of Scheme 2 to give the dibenzofuran (830) as a yellow solid (53%), mp 271-275''C. 'H 
NMR 8 [(CD3)2SO] 1 1 .41 (br s, IH), 8.24 (d, J = 2.7 Hz, IH), 7.98 (s, IH), 7.77 (d, J = 9.0 
Hz, IH), 7.67-7.65 (m, 2H), 7.51-7.45 (m, 3H), 7.30 (dd, J = 9.0, 2.7 Hz, IH), 3.91 (s, 3H). 
Found: C, 72.09; H, 3.84; N, 4.04. C2JH13NO4.I/3 H2O requires: C, 72.20; H, 3.94; N, 4.01. 

EXAMPLE 369 

The preparation of 9-Hvdroxv-4-phenvl-lH-f nbenzofuror3.2-e1isoindole-l.3(2H)-dione 
(LXXI: Ar=phenvl. R'^=H. Y'=0) (831) 

Demethylation of (830) prepared as described in example 368 with BBrs using the 
procedure described in example 80 gave (831) as a yellow solid (100%), mp 288-290°C. 'H 
NMR 5 [(CD3)2SO] 11.37 (brs, lH),9.74(s, 1H),8.13 (d, J = 2.6Hz. lH),7.94(s, IH), 
7.66-7.63 (m, 3H), 7.51-7.44 (m, 3H), 7.11 (dd, J = 8.9, 2.6 Hz, IH). Found: C, 71.17; H, 
3.48; N, 4.07. C20H11NO4.I/2 H2O requires: C, 71.00; H, 3.58; N, 4.14. 

EXAMPLE 370 

The preparation of 2-f(E.Z)-2-(2-Chlorophenvnethenvll-5-methoxv-l-benzofuran (LXVIII: 

Ar=2-chlorophenvl. R''=H. Y ' =0) (832) 

Reaction of 5-methoxy-l-benzofuran-2-carbaldehyde (827) prepared as described in 
example with 2-chlorobenzyltriphenylphosphonium bromide using the procedure described in 
method gave (832) as a 1 :2 mixture of Z:E isomers (24%), mp 90-92 "C, which was used 
without further purification. 
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EXAMPLE 371 

The preparation of 4-(2-ChlorophenvlV9-methoxv-lH-f nbenzofurof3.2-elisoindole-l.3f2H'>- 
dione (LXX: Ar=2-chloroDhenvl. R^=H. Y'=0) (834) 

The diene mixture (832) prepared as described in example 370 was reacted with 
maleimide using the procedure described in example 69 to give the adduct ^JCIX; Ar=2- 
chlorophenyl, R^=H, Y'=0) (833), which was used without further purification. The crude 
Diels-Alder adduct was aromatised with Mn02 using the procedure described in example 79 
of Scheme 2 to give the dibenzofuran (834) as a yellow solid (49 %), mp 246-248»C. 'H 
NMR 6 [(CD3)2SO] 11. 46 (br s, IH), 8.22 (d, J = 2.7 Hz, IH), 7.99 (s, IH), 7.80 (d, J = 9.0 
Hz, IH), 7.61-7.58 (m, IH), 7.53-7.44 (ra, 3H), 7.33 (dd, J = 9.0, 2.7 Hz, IH), 3.92 (s, 3H). 
Found: C, 66.53; H, 3.41; N, 3.54. C21H12CINO4 requires: C, 66.77; H, 3.20; N, 3.71. 

EXAMPLE 372 

The preparation of 4-(2-Chlorophenvn-9-hvdroxv-lH-rnbenzofurof3.2-elisoindole-1.3(2H)- 
dione (LXXI: Ar=2-chlorophenvl. R^=H. Y'=0) (835) 

Demethylation of (834) prepared as described in example 371 with BBra using the 
procedure described in example 80 gave (835) as a yellow solid (89%), mp 140-145''C. 'H 
NMR 8 [(CD3)2SO] 1 1.39 (br s, IH), 9.78 (s, IH), 8.12 (d, J = 2.6 Hz, IH). 7.93 (s, IH), 7.66 
(d, J = 8.9 Hz, IH), 7.60-7.58 (m, IH), 7.52-7.43 (m, 3H), 7.13 (dd, J = 8.9, 2.6 Hz, IH); 
EIMS found M*: 363.0294, 365.0269. C20H10CINO4 requires: 363.0298, 365.0289. 

EXAMPLE 373 

The preparation of 2-f(E.Z)-2-(2-Chlorophenvl)ethenvll-5-methoxv-l-benzothiophene 
(LXVni: Ar=2-chlorophenvl. R*=H. Y'=S) (837) 

Reaction of 5-methoxy-l-benzothiophene-2-carbaldehyde (836) with 2- 
chlorobenzyltriphenylphosphonium chloride using the procedure described in example 37 
gave the diene (837) as an E/Z mixture (63 %). 'H NMR 6 (CDCI3) Minor isomer: 7.6 (d, 
IH), 7.4 (m, 5H), 7.15 (s, IH). 7.05 (s, IH), 6.9 (d, IH). 6.75 (m, 2H), 3.85 (s, 3H). Major 
isomer: 7.75 (d. J=9 Hz, IH), 7.55 (m, 2H), 7.25-7.4 (m, 3H), 7.18 (m, 2H), 7.05 (s, IH), 6.95 
(m, 2H). 
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EXAMPLE 374 

The preparation of 4-(2-ChlorophenvlV9-methoxv-lH-f nbenzothienof3.2-e^isoindole- 
l■3f2m-dione (LXX: Ar=2-chloroDhenvl. R''=H. Y'=S) (839) 

Reaction of (837) prepared as described in example 373 with maleimide using the 
procedure described in method4 except that the reaction time was 6 days gave the adduct 
(LXDC; Ar=2-chlorophenyI, R'=H, Y'=S) (838) which was used without further purification. 
Aromatisation of (838) with DDQ using the procedure described in example 70 of Scheme 2 
except that the solvent was chloroform, and the reaction conditions were 5 days at 40 °C gave 
(839) as a yellow solid (44 %). 'H NMR 6 [(€03)280] 11.46 (s, IH), 9.37 (d, J= 2.5 Hz, IH), 
8.38 (s, IH), 8.2 (d, J=9 Hz. IH), 7.62 (m, 2H), 7.48 (m, 3H), 7.31 (dd, J= 2.5, 9.0 Hz, IH), 
3.94 (s, 3H). 

EXAMPLE 375 

The preparation of 4-(2-Chlorophenvn-9-hvdroxv-lH-f nbenzothienof3.2-e^isoindole- 
l ■3(2H)-dione (LXXI: Ar^2-chlorophenvl. r'=H. Y'=S) (840). 

Demethylation of (839) prepared as described in example 374 with BBrs using the 
procedure described in example 80 except that the reaction time was 48 h gave (840) (65 %) 
as a yellow solid, mp 311-313 "C. 'HNMR 8 [(CD3)2SO] 11.42 (s, IH), 9.85 (s, IH), 9.17 (d, 
J= 2.5 Hz, IH), 8.32 (s, IH), 7.9 (d, J= 9 Hz, IH), 7.62 (m, 2H), 7.5 (m, 3H), 7.17 (dd, J=2.5, 

■ 

9 Hz, IH). MH" 346. Found C, 68.75; H, 3.43; N, 3.89; S, 9.35. C2oHnN03S.0.2 H2O 
requires: C, 68.83; H, 3.29; N, 4.01; S, 9.19. 

EXAMPLE 376 

The preparation of 6-(Benzvloxv)-2-r(E.Z)-2-(chlorophenvlkthenvl1-5-methoxv-l- 
benzofuran (LXVm: R^ =OCH?Ph. Y'=0. Ar = 2-chlorophenvn (601) 

Reaction of 6-(benzyloxy)-5-methoxy-l-benzofuran-2-carbaldehyde (LXVIII; Y'=0, 
R^=0CH2Ph) with 2-chlorobenzyltriphenylphosphonium chloride using the procedure 
described in method 2 with a reaction time of 4 hours gave (601) as a pale yellow solid 
(83%), mp 130-135 °C. 'H NMR 5 [(CD3)2SO] 7.88 (d, J= 6.4 Hz, IH), 7.51-7.31 (m, 12H), 
7.18 (s, IH), 6.93 (s, IH), 5.17 (s, 2H), 3.78 (s, 3H). EIMS found: M*=390.1021. C24H19CIO3 
requires 390.1023. 



I 
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EXAMPLE 377 

The preparation of 8-(Benzvloxv)'4-r2-chlorophenvlV9-inethoxv-lH-rnbenzofurof3.2> 
e1isoindole>L3f2m-dione gXX: = OCHoPh. Y'=0, Ar = 2-chlorophenvn (603) 

Compound (602) (LXK; R^=0CH2Ph, Y^=0, Ar=2-chlorophenyl) was prepared from 
(601) using the procedure described in method 4a using xylene as the solvent to give a brown 
solid which was used without further purification. The crude Diels-Alder adduct was 
aromatised with Mn02 using the procedure described in example 79, to give (603) as a bright 
yellow solid (24%). mp 296-300 ""C. NMR 6 [(CD3)2SO] 11.38 (s, IH). 8.17 (s, IH), 7.94 
(s, IH), 7.67 (s, IH), 7.58-7.36 (m. 13H), 5.28 (s, 2H), 3.93 (s, 3H). EIMS found: 
MM83.0871. CasHiaClNOs requires 483.0873. 
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Scheme 15 Procedures 
EXAMPLE 378 

TTie preparation of 4-f2-Chlorophenvn-8-hvdroxv-9-methoxv-lH-f llbenzofurofS.- 
e1isoindole-1.3fHVdione (LXXH: Ar = 2-chlorophenvn (604) 

Removal of the benzyl ether group of (603) prepared as described in example 377 
using the procedure described in example 260 gave (604) as a yellow solid (86%), mp 294- 
298 °C. 'H NMR 6 [(CD3)2SO] 1 1.34 (s, IH), 10.40 (s, IH), 8.12 (s, IH), 7.87 (s. IH). 7.59- 
7.30 (m, 4H), 7.23 (s, IH), 3.96 (s, 3H). EIMS found: M* =393.0400. C2iH,2ClN05 requires 
393.0404. 

EXAMPLE 379 

The preparation of 4-(2-Chlorophenvl)-9-hvdroxv-1.3-dioxo-2.3-dihYdro-lH- 
rilbenzofuror3.2-e1isoindol-8-vl trifluoromethanesulfonate fLXXni: Ar = 2-chlorophenvn 
(605) 

Compound (60S) was prepared from (604) using the procedure described in example 
307 as a pale brown solid (88%), mp 237-240 "C. 'H NMR 5 [(CD3)2SO] 11.55 (s, IH), 8.47 
(s, IH), 8.29 (s, IH). 8.1 1 (s, IH), 7.62-7.45 (m, 4H), 4.07 (s, 3H). FABMS found: 
[M+H]*=525.9958. 527.9940. C22H,2C1F3NS07 requires 525.9975, 527.9946. 

EXAMPLE 380 

The preparation of 4-(2-Chlorophenvl)-8-ethvl-9-methoxv-lH-fllbenzofurof3.2-e1isoindole- 
1.3(2HVdione (LXXV: Z=H. Ar = 2-chlorophenvn (606) 

Compound 606 was prepared from (605) prepared as described in example 379 using 
the procedure described in example 309 and tetraethyl tin as the stannane, as a yellow solid 
(87%), mp 252-257 "C. 'H NMR 5 [(CD3)2SO] 11.45-11.15 (br, IH), 8.16 (s, IH), 7.91 (s, 
IH), 7.60-7.56 (m, IH), 7.54 (s, IH), 7.52-7.41 (m, 3H), 4.23 (s, 3H), 3.92 (m, 2H), 2.16-2.09 
(m, 3H). EIMS found: M*=405.0766. C23H16CINO4 requires 405.0768. 

RX AMPLE 381 

The preparation of 4-(2-Chlorophenvl)-8-ethvl-9-hvdroxv-lH-fnbenzofuro[3.2-elisoindole- 
1,3(2H)-dione (LXXVIH: n = 2. Z=H. Ar = 2-chlorophenvn (607) 
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Demethylation of (606) prepared as described in example 380 via The procedure described in 
example 80 gave (607) as a yellow solid (32%). mp 265-268 "C. 'H NMR 5 [(CD3)2SO] 8.13 
(s. IH), 7.68 (s. IH). 7.57-7.52 (m. 3H). 7.44-7.31 (m. 4H). 2.85 (q. J=7.6 Hz. 2H). 1.35 (t. 
J=7.6 Hz, 3H). EIMS found: M* =391.0612. C22H,4C1N04 requires 391.0611. 

EXAMPLE 382 

The preparation of 4-r2-ChloroDhenvn-8-rnE'>-4-hvdroxv-l-buten vn-9-methoxv-lH- 
rnhenzofuror3.2-elisoindole-1.3f2H^-dione fLXXTV: Z = C HoCH.OH. Ar = 2-chiorophenvn 

(608) 

Compound 608 was prepared from inflate (605) prepared as described in example 379 
using the procedure described in example 309 and (3E)-4-(tributylstannyl)-3-buten-l-ol as 
the stannane as a yellow solid (84%). mp 247-250 "C. 'H NMR 5 [(CD3)2SO] 1 1.43 (s. IH), 
8.23 (s IH), 7.92 (s, IH), 7.86 (s. IH), 7.58 (d, J=6.5 Hz. IH), 7.48-7.42 (m. 3H). 6.85 (d. 
J=16.0 Hz. IH). 6.53 (m. IH), 4.35 (br, IH). 3.97 (s. 3H), 3.57 (t. J=6.6 Hz, 2H). 2.41 (m. 
2H). EIMS found: M*=447.0886. C25H18CINO5 requires 447.0873. 

FX AMPLE 383 

The preparation of 4-(2-Chlorophenvn-8-f4-hvdroxvbutvn-9- methoxv-lH-f nbenzofurof3.2- 
i>] isnindole-1.3f2H>-dione (LXXV: Z = CHoCH:>OH. Ar = 2-chlorophenvn (609) 

Hydrogenation of (608) prepared as described in example 382 using the procedure 
described in example 310gave (609) as a yellow solid (96%), mp 158-162 °C. 'H NMR 5 
[((3)3)280] 11.40 (s. IH). 8.29 (s. IH). 7.71 (s. IH). 7.60 (s. IH). 7.56-7.39 (m. 4H). 4.36 
(br, IH), 3.95 (s. 3H). 3.39 (m. 2H). 2.75 (t. J=7.6 Hz. 2H). 1.65 (m, 2H), 1.51 (m, 2H). 
FABMS found: [M+H]*=450.1083, 452.1078. C2JH21CINO5 requires 450.1 108, 452.1079. 

EXAMPLE 384 

Theprepararionof4-(2-Chlorophenvn-9-hvdroxv-8-(4-hvdroxvbu tvn-lH-fllbenzofurof3.2- 
elisoindole-1 ■3(2HVdione (LXXVIH: n = 4. Z = OH. Ar =2-chlorop henvn (610) 

Demethylation of (609) prepared as described in example 383 using the procedure 
described in example 80 gave (610) as a yellow solid (38%), mp 256-259 "C. 'H NMR 5 
[(CD3)2SO] 11.40 (br, IH). 9.80 (s. IH). 8.13 (s, IH), 7.90 (s, IH), 7.60-7.56 (m, IH). 7.54 
(s. IH), 7.52-7.42 (m, 3H), 4.38 (s. IH), 3.44 (m, 2H), 2.72 (t, J=7.4 Hz. 2H). 1.66 (m, 2H), 
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1.50 (m, 2H). FABMS found: [M+H]*=436.0942, 483.0922. C24H19CINO5 requires 436.0952, 
438.0915. 

EXAMPLE 385 

The preparation of 8-f3-BromopropoxvV2-(3-bromoDroPvn-4 -f2-chloroDhenvn-9-methoxv- 
IH-f nben2ofuror3.2-e1isoindQle-1.3r2m-dione (LXXD C: Ar=2-chlorophenvl. n=3) (331) 

Reaction of phenol (604) (245 mg, 0.62 mmol) prepared as described in example 378 
with 1,3-dibromopropane (excess, 3.0 mL) according to the procedure described in example 
298, except that the reaction was performed in refluxing acetone (80 mL), gave dibromide 
(331) (300 mg, 76%) as a yellow powder, mp 180-182 "C. 'H NMR 6 [(€03)280] 8.16 (s, 
IH). 7.96 (s, IH), 7.60 (m, 2H), 7.53-7.44 (m, 3H), 4.26 (t, J=6.0 Hz, 2H), 3.95 (s. 3H), 3.72 
(t, J=6.4 Hz, 4H), 3.57 (t, J=6.6 Hz, 2H), 2.35 (m, 2H), 2.17 (m, 2H). Found: C, 51.25; H, 
3.52; N, 2.37. C27H22Br2ClN05 requires: C, 51.01; H, 3.49; N, 2.20. 

EXAMPLE 386 

The preparation of 4-(2-ChloroDhenvn-8-r3-(dimethvlamino)Drop oxv%9-methoxv>lH- 
rnbenzofuror3.2-e1isoindole-l,3f2HVdione (LXXXI: Ar=2-chloro phenvl. n=3, Z=N(CH^V>) 

(332) 

Reaction of dibromide (331) (100 mg, 0.16 mmol) prepared as described in example 
385 with aqueous dimethylamine solution (40%, 5.0 mL) according to The procedure 
described in example 179. except that the reaction was performed in tetrahydrofuran (50 mL) 
at room temperature for 30 hours, gave the crude diamine (LXXX; Ar=2-chlorophenyl, n=3, 
Z=N(CH3)2), which was used without further purification as a tetrahydrofuran solution. To 
this solution was added 5N potassium hydroxide (2.5 mL), then the procedure outiined in 
example 328 was followed except tiiat the HCl treatment was for 24 hours and the 
chromatography was performed eluting with methanol/dichloromethane/concentrated 
ammonia (15:85:trace). Trituration from ethyl acetate gave amine (332) (64 mg, 84%) as a 
yellow powder, mp 251-253 °C. NMR 5 [(CD3)2SO] 1 1.37 (br s, IH), 8.15 (s, IH). 7.93 
(s, IH), 7.59 (m, IH). 7.55 (s, IH), 7.52-7.43 (m, 3H), 4.18 (t, J=6.4 Hz, 2H), 3.93 (s, 3H), 
-^2.5 (obscured m, 2H), 2.23 (br s. 6H), 1.96 (m, 2H). Found: C. 65.03; H. 4.79; N, 6.00. 
C26H23CIN2O5 requires: C, 65.21; H, 4.84; N, 5.85. 
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EXAMPLE 387 

Thppp paratiQnof4-(2-ChlorODhenviV9-methoxv>8>f3-(l-DViTo lidinvnpro^ 
[l]hpn7nfiirof3.2-e1isoindole-1.3f2HVdione fLXXXI: Ar=2-c hlorophenvK n=3, Z^l- 
PYTTolidinvn (333) 

Reaction of dibromide (331) (1 10 mg, 0.17 mmol) prepared as described in example 

385 with pyrrolidine (361 uL, 4.33 mmol) according to The procedure described in example 
179 , except that the reaction was performed in tetrahydrofuran (50 mL) at room temperature 
for 3 days, gave the crude diamine (LXXX; Ar=2-chlorophenyl, n=3, Z= 1 -pyrrolidinyl), 
which was used without further purification as a tetrahydrofuran solution. To diis solution 
was added 5N potassium hydroxide (2.5 mL), then the procedure outlined in example 328 
was followed except that the HCl treatment was for 24 hours and the chromatography was 
performed eluting with methanol/dichloromethane/concentrated anmionia (15:85:trace). 
Crystallisation from ethyl acetate/hexane, gave amine (333) (51 mg, 59%) as a yellow 
powder, mp 252-255 ^C. 'H NMR 5 [(CD3)2SO] n.35 (br s, IH), 8.15 (s, IH), 7.91 (s, IH), 
7.58 (m, IH), 7.54 (s, IH), 7.52-7.43 (m, 3H), 4.19 (t, J=6.4 Hz, 2H), 3.93 (s, 3H), 2.57 (t, 
J=7.1 Hz, 2H), 2.46 (m, 4H), 1.97 (m, 2H), 1.69 (m, 4H). Found: C, 66.46; H, 5.15; N, 5.43. 

' • -e28H25ClN205 requires C, 66.60; H, 4.99; N, 5.55. 

EXAMPLE 388 

Thp. pre paration of 4-(2-ChloroDhenvn-8-f3-rdim ethvlamino'>Dropoxv1-9-hvdroxv-lH- 
[l]hen7nfurof3.2-e1isoindole-1.3r2HVdione (LXXXH: Ar=2-chl oroDhenvl. n=3. Z=N(CH07) 

(3341 

Demethylation of amine (332) (70 mg, 0.15 mmol) prepared as described in example 

386 according to the procedure described in example 80, except that the reaction was 
performed at 0 for 8 hours and the chromatography was performed eluting with 
methanol/dichloromethane/triethylamine (15:85:trace), gave amine (334) (48 mg, 71%) as a 
yellow powder, which was converted to the hydrochloride salt, mp 255-258 H NMR 8 
[(CD3)2SO] 11.34 (br s, IH), 9.96 (br s, IH). 9.44 (br s. IH), 8.10 (s, IH), 7.91 (s, IH), 7.58 
(m, IH), 7.51-7.43 (m, 4H), 4.23 (t, J=5.9 Hz, 2H), -3.3 (obscured m, 2H), 2.81 (s, 6H), 2.21 
(m, 2H). Found: C, 58.86; H, 4.68; N, 5.35. C25H21CIN2O5.HCI.I/2H2O requires: C, 58.84; H, 
4.54; N, 5.49. 
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EXAMPLE 389 

The preparation of 4-(2-Chlorophenvn-9-hvdroxv-8- r3-ri-Dvrrolidinvnpropoxv1-lH- 
f 11ben2ofuror3.2-e1isoindole-1.3f2tr>-dione (IXXXJ l: Ar=2-chlorophenvl. n=3. Z=l- 

pvrroHdinvl) (335) 

Demeihylation of amine (333) (50 mg, 0.10 mmol) prepared as described in example 
387 according to the procedure described in example 80, except that the reaction was 
performed at 0 "C for 6 hours and the chromatography was performed eluting with 
methanol/dichloromethane/triethylamine (15:85:trace), gave amine (335) ( mg, %) as a 
yellow powder, which was converted to the hydrochloride salt, mp 302-304 **C. 'H NMR 6 
[(CD3)2SO] 11.34 (s, IH). 9.99 (br, IH), 9.47 (br, IH), 8.10 (s, IH). 7.90 (s, IH), 7.58 (m, 
IH), 7.51 (s, IH), 7.52-7.42 (m, 3H), 4.24 (t, J=5.7 Hz, 2H), 3.6 (br, 2H), 3.03 (br, 2H), 2.22 
(m, 2H), 2.08-1.81 (m, 6H). Found: C, 61.18; H, 4.56; N, 5.16. C27H23CIN2O5.HCI requires 
C. 61.49;H, 4.59; N, 5.31. 
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Scheme 16 Procedures 
EXAMPLE 390 

The preparation of 4-r2-ChlorQohenvn-6-methvl-l .3-dioxo-1.2,3.6 -tetrahvdroPvrTolof3.4- 
clcarbazol-8-vl trifluoromethanesulfonate (LXXXUl: Ar= 2-chlorophenvl. R =CHO (3161 

Reaction of phenol (845) (0.25 g. 0.66 mmol) prepared as described in example 280 
according to the procedure described in example 307 gave inflate (316) (323 mg, 96%) as a 
pale yellow solid, mp 230-233 °C. 'H NMR 5 [(CD3)2SO] 1 1.26 (br s. IH), 9.04 (d, J=8.7 Hz. 
IH), 8.03 (d. J=2.3 Hz. IH), 7.94 (s, IH), 7.59 (m, IH), 7.50 (m, 4H), 4.04 (s, 3H). Found: C, 
51.98; H, 2.29; N. 5.41. C22H,2C1F3N2S05 requires C, 51.93; H, 2.38; N, 5.51. 

EXAMPLE 391 

The preparation of 4-r2-Ch1orophenvn-6-methvl-8-vinvlpvrro lor3.4-c1carbazole-1.3(2H.6H>- 
dione (LXXXIV: Ais2-chlor ophenvl. R"'=CH^) (317) 

Reaction of triflate (316) (0.32 g, 0.63 mmol) prepared as described in example 390 
with tetravinyltin (172 DL, 0.94 mmol) according to the procedure described in example 309 
gave alkene (317) (193 mg, 79%) as a pale yellow solid, mp 276-282 °C. 'H NMR 5 
[(CD3)2SO] 11.13 (br s, IH). 8.86 (d. J=8.2 Hz, IH), 7.84 (m, 2H), 7.60-7.46 (m. 5H). 6.98 
(dd. J=17.6. 10.9 Hz, IH), 6.09 (d, J=17.6 Hz, IH), 5.42 (d, J=10.9 Hz, IH). 4.00 (s, 3H). 
Found: C, 69.64; H, 4.03; N. 6.88. C23H15CIN2O2.I/2H2O requires: C, 69.79; H, 4.07; N, 
7.08. 

EXAMPLE 392 

The preparation of 4-f2-Chlorophenvn-8-(2-hvdroxvethvn-6-m ethvlpvrrolor3.4-clcarbazole- 
1.3f2H.6HVdione (LXXXV: Ar^2-chlorophenvl. R'°=CH.) (318) 

Reaction of alkene (317) (60 mg, 0.16 mmol) prepared as described in example 391 
according to to the procedure described in example 344 gave alcohol (318) (36 mg, 57%) as a 
pale yellow solid, mp 289-292 °C. 'H NMR 5 [(CD3)2SO] 11.10 (br s, IH), 8.81 (d, J=8.1 Hz, 
IH), 7.82 (s, IH), 7.58 (m, 2H), 7.49 (m, 3H), 7.27 (d, J=8.1 Hz, IH), 4.73 (t, J=5.2 Hz, IH), 
3.97 (s, 3H). 3.75 (m. 2H), 2.99 (t, J=7.0 Hz, 2H). Found: C, 67.47; H, 4.37; N, 6.51. 
C23H,7CIN203.1/4H20 requires: C, 67.49; H, 4.31; N, 6.84. 
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EXAMPLE 393 

The preparation of 4-f2.ChlorophenvlV8-(l ^-dihydroxvethyD-e-methvlpyrrolorSA 
c1carbazole-1.3f2H.6HVdione fLXXXVI: Ar=2-chlQroph envl. R'°=CH^) (319) 

Reaction of alkene (317) (50 mg, 0.13 mmol) prepared as described in example 391 
according to the procedure described in example 300 gave diol (319) (40 mg, 74%) as a pale 
yellow solid, mp 252-255 "C. 'H NMR 5 [(CD3)2SO] 1 1.1 l(br s, IH), 8.84 (d. J=8.2 Hz, 
IH), 7.84 (s, IH), 7.71 (br s, IH), 7.58 (m, IH), 7.49 (m, 3H), 7.39 (br d. J=8.2 Hz, IH), 5.46 
(d, J=4.2 Hz, IH), 4.79 (m, 2H), 3.98 (s. 3H), 3.57 (m, 2H). Found: C, 65.72; H, 4.50; N, 
6.32. C23HnClN204 requires: C, 65.64; H, 4.07; N, 6.66. 

EXAMPLE 394 

The preparation of 4-(2-Chlorophenvn-8-fhvdroxvmethvl)-6-methvlpvr rolof3.4-clcarbazole- 
1.3r2H.6H)-dione (LXXXYHi Ar=2-chloro phenvl. R'°=CH0 (320) 

Ozone was bubbled through a solution of alkene (317) (60 mg, 0.16 mmol) prepared 
as described in example 391 in methanol/dichioromethane (1:1, 40 mL) at -78 °C for 10 
minutes, by which time the solution had gone from yellow to yellow/green. Excess ozone was 
purged from the solution by bubbling nitrogen through it for 2 minutes and then a solution of 
sodium borohydride (180 mg, 4.76 mmol) in methanol (20 mL) was added. The resulting 
solution was allowed to wann to room temperature over 20 minutes and then it was diluted 
with water and extraction with ethyl acetate. The organic phase was dried, the drying agent 
was removed and the solution was concenti-ated to dryness. Chromatography on silica eluting 
with ethyl acetate/hexane (3:1 to 1:0), followed by crystallization from ethyl acetate/hexane, 
gave alcohol (320) (39 mg, 62%) as a pale yellow solid, mp 291-294 "C. 'H NMR 8 
[(CD3)2SO] 11.11 (br s, IH), 8.85 (d, J=8.1 Hz, IH), 7.84 (s, IH), 7.70 (br s, IH), 7.58 (m, 
IH), 7.49 (m, 3H), 7.35 (br d, J=8.1 Hz, IH), 5.42 (t, J=5.6 Hz, IH), 4.77 (d, J=5.6 Hz, 2H), 
3.98 (s, 3H). Found: C, 67.74; H, 4.11; N, 7.13. C22H,5C1N203 requires: C, 67.61; H, 3.87; N, 
7.17. 
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EXAMPLE 395 

The preparation of 4-f2-ChlQrophenvl1-8-f3-hvdroxvDroDOxvV2-f3-hvdroxvDropvn-6- 
methvlpvrTolof3.4-c1carbazole-l.3f2H.6m-dione fLXXXVin: Ar=2-chloroDhenvl. R'°=CH?'> 

(321) 

Reaction of phenol (845) (0.53 g, 1.41 mmol) prepared as described in example 280 
with 3-bromopropan-l-ol (280 DL, 3.10 mmol) according to the procedure described in 
example 298 gave diol (321) (0.29 g, 42%) as a yellow powder, mp 136-140 **C. 'H NMR 5 
[(CD3)2SO] 8.77 (d, J=8.7 Hz. IH). 7.76 (s, IH), 7.58 (m. IH), 7.49 (m. 3H). 7.28 (d, J=2.0 
Hz, IH), 7.00 (dd, J=8.7, 2.0 Hz, IH), 4.61 (t, J=5.1 Hz. IH), 4.49 (t, J=5.0 Hz, IH), 4.24 (t, 
J=6.3 Hz, 2H), 3.94 (s, 3H), 3.63 (m, 4H), 3.43 (m, 2H), 1.96 (m, 2H), 1.75 (m, 2H). Found: 
C, 64.91; H, 5.13; N, 5.63. C27H25CIN2O4.I/4H2O requires C, 65.19; H, 5.17; N, 5.63. 

EXAMPLE 396 

The preparation of 4-(2-Chlorophenvn-8-(3-hvdroxvDropoxv)-6-methvlpvrrolof3.4- 
ckarbazole-1.3f2H.6H')-dione (LXXXDC: Ar=2-chlorophenvl. R'°=CH-,) (322) 

Reaction of diol (321) (270 mg. 0.55 mmol) prepared as described in example 395 
according to the proceedure described example 328 , except that ethanol was used instead of 

acetonitrile and the HCl treatment was for 18 hours, gave crude material that was dissolved in 
methanoiydichloromethane (4:1, 80 mL), to which IM potassium carbonate (2.0 mL) was 
added (to hydrolyse a small amount of acetate present by tic). The resulting solution was 
stirred at room temperature for 2 hours before being diluted with water and extraction with 
ethyl acetate. The organic phase was dried, the drying agent was removed and the solution 
was concentrated to dryness. Chromatography on silica eluting with ethyl acetate/hexane 
(2:1), followed by crystallization from ethyl acetate/hexane, gave alcohol (322) (136 mg, 
57%) as a yellow solid, mp 274-276 °C. NMR 5 [(CD3)2SO] 1 1.06 (br s, IH), 8.75 (d, 
J=8.7 Hz. IH), 7.75 (s, IH). 7.57 (m. IH), 7.48 (m. 3H), 7.27 (d, J=2.1 Hz, IH), 7.00 (dd, 
J=8.7, 2.1 Hz, IH), 4.61 (t, J=4.9 Hz, IH), 4.24 (t, J=6.3 Hz, 2H), 3.94 (s, 3H), 3.63 (m, 2H), 
1.96 (m, 2H). Found: C, 66.01; H, 4.41; N, 6.41. C24H,9C1N204 requires: C, 66.29; H, 4.40; 
N, 6.44. 
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EXAMPLE 397 

The preparation of 4-f2-ChloroDhenvl1-8-(3-iodoprn poxv'>-6.methvlDvrrolor3.4-c1carbazole- 
1.3(2H.6HVdione fXC: Ars2-chlorophenvl. R"^=CH0 (323) 

Reaction of alcohol (322) (82 mg, 0.19 mmol) prepared as described in example 396 
according to the proceedure described in example 170followed using the procedure described 
in method27, gave after chromatography on silica elating with ethyl acetate/hexane (2:1), 
iodide (323) (92 mg. 89%) as a yellow solid, mp 264-266 °C. 'H NMR 5 l(CD3)2SO] 11.07 
(br s, IH). 8.77 (d, J=8.7 Hz, IH), 7.76 (s, IH), 7.58 (m, IH), 7.47 (m, 3H), 7.31 (d, J=2.1 
Hz, IH), 7.02 (dd. J=8.7, 2.1 Hz, IH), 4.23 (t, J=6.0 Hz, 2H), 3.95 (s, 3H), 3.46 (t, J=6.7 Hz. 
2H), 2.30 (m. 2H). Found: C, 53:30; H, 3.27; N, 5.08. C24H,8C1IN203 requires: C. 52.91; H. 
3.33; N. 5.14. 

EXAMPLE 398 

The preparation of 4-(2TChlorophenvn-8-r3-fdimethvlamino)propoxvl-6-met hvlDvrrolof3.4- 
c1carbazole-1.3f2H.6HVdione (XCI: Ar=2-chlorophenvl. R'°=CHi. Z=N (CH0?) (324) 

Reaction of iodide (323) (50 mg, 0.09 mmol) prepared as described in example 397 
with dimethylamine according to the procedure described in example 179 , except that the 
reaction was performed at room temperature for 2 hours and the chromatography was 
performed on alumina (grade IMII) eluting with ethyl acetate/methanol (1:0 to 9:1) gave 
amine (324) as a yellow powder, which was crystallized as the hydrochloride salt (43 mg, 
96%) from methanol/diethyl ether/hexane. mp 262-265 °C. 'H NMR □ [(CD3)2SO] 1 1.08 (br 
s, IH). 10.0 (br s, IH), 8.78 (d, J=8.7 Hz, IH), 7.78 (s, IH), 7.58 (m. IH), 7.48 (m, 3H), 7.29 
(d. J=2.1 Hz, IH), 7.02 (dd, J=8.7, 2.1 Hz, IH), 4.26 (t, J=6.0 Hz. 2H), 3.96 (s. 3H), 3.28 
(partially obscured m, 2H), 2.82 (s, 6H), 2.22 (m, 2H). Found: C, 59.62; H, 5.01; N, 8.02. 
C26H24CIN3O3.HCI.I.5H2O requires: C, 59.43; H, 5.37; N, 8.00. 

EXAMPLE 399 

The preparation of 4-(2-Chlorophenvl)-6-methvl-8-r3-( methvlamino)propoxv1pvrrolor3.4- 
f 1carhazole-l.3(2H.6H)-dione (XCI: Ar=2-chlorophenvl. R'°=CH,. Z=NHCH^) (325) 

Reaction of iodide (323) (17 mg, 0.03 mmol) prepared as described in example 397 
with aqueous metbylamine solution (40%, 54 uL) according to The procedure described in 
example 179 , except that the reaction was performed at room temperature in tetrahydrofuran 
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for 20 hours, gave amine (325) (6 mg, 43%) as a yellow powder, mp 269-271 *C. 'H NMR 8 
[(CD3)2SO] 8.75 (d, J=8.7 Hz, IH), 7.76 (s, IH), 7.57 (m, IH), 7.47 (m, 3H), 7.27 (d, J=2.1 
Hz, IH), 8.99 (dd, J=8.7, 2.1 Hz, IH), 4.22 (t, J=6.4 Hz, 2H), 3.94 (s, 3H), 2.67 (t, J=6.7 Hz, 
2H), 2.32 (s, 3H). 1.94 (m, 2H). FABMS found: [M+H]*=448.1447, 450.1428. C^sHjaClNsOa 
requires 448.1428, 450.1398. 

EXAMPLE 400 

The preparation of 4-r2-ChloroDhenvl)-8-f3-(cis-3.5-dimethvl-l- piDerazinvnproDOXv1-6- 
methvlpvrrolof3.4-c1carbazole-1.3(2H.6H'>-dione fXCI: Ar=2-chlorophenvl. R^° =CHi. Z=cis- 
3 ■5-dimeth vl- 1 -piperazinvl) (326) 

Reaction of iodide (323) (17 mg, 0.03 mmol) prepared as described in example 397 
with cis-2,6-dimethylpiperazine (71 mg, 0.62 nmiol) according to The procedure described in 
example 179 , except that the reaction was performed at room temperature in tetrahydrofiiran 
for 20 hours and the chromatography was performed on alumina (grade E-III) eluting with 
ethyl acetate/methanol (1:0 to 9:1), gave amine (326) (15 mg, 91%) as a yellow powder, mp 
225-227 °C. 'H NMR 5 [(CD3)2SO] 11.06 (br s, IH). 8.75 (d, J=8.7 Hz, IH), 7.76 (s, IH), 
7.57 (m, IH), 7.47 (m, 3H), 7.25 (d, J=2.1 Hz, IH), 8.99 (dd, J=8.7, 2.1 Hz, IH), 4.19 (t, 
J=6.3 Hz, 2H), 3.94 (s. 3H), 2.73 (m, 4H), 2.44 (t. J=7.1 Hz, 2H), 1.96 (m, 2H), 1.46 (t, 
J=10.6 Hz, 2H), 0.92 (d, J=6,2 Hz, 6H). FABMS found: [M+H]*=531.2166, 533.2162. 
C30H31CIN4O3 requires 531.2163, 533.2133. 

EXAMPLE 401 

The preparation of 8-(AllvloxvM-(2-chlorophenvn-6-methvlpvrrolof3.4-c1carbazole- 

I. 3r2H.6m-dione rxail: Ar=2-chlorophenvl. R'°=CH0 (327) 

Reaction of phenol (845) (250 mg, 0.66 mmol) prepared as described in example 280 
with allyl bromide according to the procedure described in example 298 gave the bis-allyl 
derivative (XCII; Ar=2-chlorophenyI, R=CH3), which was used without further purification. 
Reaction of the crude material according to the proceedure described example 328 gave 
alkene (327) (216 mg, 79%) as a yellow powder, mp 253-256 °C. 'H NMR □ [(€1)3)2801 

II. 07 (br s, IH). 8.77 (d, J=8.7 Hz, IH), 7.76 (s, IH), 7.57 (m, IH). 7.47 (m, 3H), 7.30 (d, 
J=2.2 Hz, IH), 7.03 (dd, J=8.7, 2.2 Hz. IH), 6.20-6.11 (m, IH), 5.51 (m. IH), 5.33 (m, IH), 
4.77 (m. 2H), 3.92 (s, 3H). Found: C. 69.42; H. 4.27; N, 6.50. C24H17CIN2O3 requires: C. 
69.15; H, 4.11; N, 6.72. 
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EXAMPLE 402 

The Dreparation of 4-(2-ChlorophenvlV8-r2-hvdroxvet hoxv>-6-methvlpvrrolof3.4- 
c1carbazole-1.3r2H.6H)-dione (XCIW: Ar=2 -chlorophenvl. R'°=CHa) (328) 

Ozone was bubbled through a solution of alkene (327) (50 mg, 0.12 mmol) prepared 
as described in example 401 in methanol/dichloromethane (1:1, 40 mL) at -78 "C for 10 
minutes, by which time the solution had gone from yellow to yellow/green. Excess ozone was 
purged from the solution by bubbling nitrogen through it for 2 minutes and then a solution of 
sodium borohydride (136 mg, 3.60 mmol) in methanol (20 mL) was added. The resulting 
solution was allowed to warm to room temperature over 45 minutes and then it was diluted 
with water and extraction with ethyl acetate. The organic phase was dried, the drying agent 
was removed and the solution was concentrated to dryness. Chromatography on silica eluting 
with ethyl acetate/hexane (1:1 to 3:1), followed by trituration from diethyl ether, gave alcohol 
(328) (1 1 mg, 22%) as a yellow solid, mp 309-312 °C. 'H NMR 5 [(CD3)2SO] 1 1 .06 (br s, 
IH), 8.77 (d~ J=8.7 Hz, lHr7.75 (s, IH), 7.57 (m, IH), 7.47 (m, 3H), 7.28 (d, J=2.0Hz, IH), 
7.01 (dd, J=8.7, 2.0 Hz, IH), 4.94 (t, J=5.4 Hz, IH), 4.19 (t, J=5.1 Hz, 2H), 3.95 (s, 3H), 3.81 
(m, 2H). FABMS found [M+HJ*: 421.0932, 423.0912. C23H17CIN2O4 requires 421.0955, 
423.0926. 

EXAMPLE 403 

The preparation of 4-(2-Chlorophenvn-8-f2.3-dihvdroxvproPOX vV6-methvlPVTTolof3.4- 
clcarbazole-1.3f2H.6H)-dione (XCV: Ar=2-chloroDhenvl. R'°=CH.) (329) 

Reaction of alkene (327) (30 mg, 0.07 mmol) prepared as described in example 401 
according to the procedure described in example 300 gave diol (329) (19 mg, 60%) as a 
yellow solid, mp 287-290 "C. 'H NMR 5 [(CD3)2SO] 1 1 .06 (br s, IH), 8.77 (d, J=8.7 Hz, 
IH). 7.76 (s, IH), 7.57 (m, IH), 7.47 (m, 3H), 7.27 (d, J=2.2 Hz, IH), 7.00 (dd, J=8.7, 2.2 
Hz, IH), 5.04 (d. J=5.1 Hz, IH), 4.73 (t, J=5.6 Hz, IH), 4.20 (dd. J=8.8, 4.5 Hz, IH), 4.07 
(dd, J=9.9. 6.1 Hz, IH), 3.95 (s, 3H), 3.89 (m, 2H), 3.52 (t, J=5.6 Hz, 2H). FABMS found 
[M+H]*: 451.1052, 453.1039. C24H19CIN2O5 requires 451.1061, 453.1031. 
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(XCVHl) (C) 



SCHEME 17 

Procedures for Scheme 17 

Representative Procedure for Method 32 of Scheme 17 
EXAMPLE 404 

The preparation of l-f5-Methoxv-IH-indo]-2-vl^ethanone fXCVI: R^=CH:^) (800 ) 

To a solution of the 5-methoxy-lH-indole-2-carbaldehyde (1) (2,0 g, U.O mmol) in 
tetrahydrofuran (30 mL) at O^^C was added a solution of methyl magnesium bromide (1 1 mL 
of a 3 M solution in ether, 34.0 mmol) dropwise. The cold-bath was removed and the 
reaction mixture allowed to warm to room temperature over 50 min. Saturated anmionium 
chloride was added and then the tetrahydrofuran was removed at reduced pressure. The 
residue was extracted with ethyl acetate (2 x 60 mL), the combined extracts were washed, 
dried, and concentrated. The crude alcohol was dissolved in chloroform (40 mL) and 
manganese dioxide (15 g, 0.171 mol) was added, the reaction mixture was heated at reflux for 
40 min. The mixture was filtered through Celite and then concentrated to give an off-white 
solid. The solid was purified by recrystallization from dichloromethane to give (800) (1.80 g, 
83%), mp 170-172 °C. 'H NMR 5 [(CD3)2SO] 1 1.58 (br s, IH), 7.34 (d, J = 9.0 Hz, IH), 7.23 
(s, IH), 7.12 (d, J = 2.4 Hz. IH), 6.94 (dd. J = 9.0, 2.4 Hz. IH). 3.77 (s, 3H), 2.52 (s, 3H). 
Found: C, 69.77; H, 5.95; N, 7.54. C11H11NO2 requires: C, 69.83; H, 5.86; N, 7.40. 
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Representarive Prcx:edure for Method 33 of Scheme 17 
EXAMPLE 405 

The preparation of Methyl 2>ffE.Z)-l-methvl-2-phenvlethenvlVlH-indol-5>vl ether (XCVII: 
R^=CH2. R^=phenvn (801) 

To a suspension of benzyllriphenylphosphonium bromide (3.4 g, 7.9 mmol) in 
tetrahydrofuran (30 mL) was added a solution of LDA (4.9 mL of a 1.5 M solution in 
cyclohexane, 7.4 mmol). The red/orange reaction mixture was stirred for 10 min and then a 
solution of the ketone (1.0 g, 5.3 mmol) in tetrahydrofuran (15 mL) was added. The mixture 
was heated at reflux overnight and then water was added and the solvent was removed at 
reduced pressure. The organic material was extracted with ethyl acetate (3 x 50 mL). The 
combined extracts were dried and concentrated. The residue was purified by column 
chromatography on silica eluting with dichloromethane to give methyl (801) (0,26 g, 19%) as 
a mixture of E- and Z-isomers, which was used without further purification. 

EXAMPLE 406 

The preparation of 9-Methoxv-5-methvl-4-phenvlpvrrolof3,4-clcarbazole'L3(2H,6H)-dione 
fXCIX: R^=C% R^=phenvn (803). 

Reaction of (801) prepared as described in example 405 with maleimide at 180 for 
40 min using the procedure described in example 69 gave the adduct (XCVni; R =CH3, 
R*=phenyl) (802), which was used without further purification. The crude Diels-Alder adduct 
was aromatised with MnOi using the procedure described in example 79 of Scheme 2 to give 
(803) (69%). 

EXAMPLE 407 

The oreoaration of 9-Hvdroxv-5-methvl-4-phenvlpvrrolor3.4-c1carba2ole-1.3(2H.6HVdione 
(C- R^=CH-^. R'=phenvn (804) 

Demethylation of (803) prepared as described in example 406 with BBis using the 
procedure described in example 69 gave (804) (90%), mp 270-280'*C. 'H NMR 5 
[(CD3)2SO] 11.60 (s, IH), 10.82 (s, IH), 9.22 (s, IH). 8.31 (d, J = 2.0 Hz. IH), 7.47-7.42 (m, 
4H), 7.36-7.23 (m, 2H), 7.06 (dd, J = 8.7, 2.0 Hz, IH), 2.32 (s, 3H). EIMS found M*: 
342.1005. C21H14N2O3 requires: 342.1004. 

F.XAMPLE 408 
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The prepararion of (S-Methoxv-lH-iTidol-2-vn(phenvl)methanone fXCVI; R^=phenvn f805^ 

Reaction of 5-inethoxy-lH-indole-2-carbaldehyde with phenylmagnesium bromide 
using the procedure described in example 404 gave (805) (91%), mp 159-161°C. NMR 6 
[(CD3)2SO] 11.86 (s, IH). 7.94-7.91 (m, 2H), 7.71-7.66 (m, IH), 7.61-7.57 (m, 2H), 7.42 (d, 
J = 8.9 Hz, IH). 7.16 (d, J = 2.4 Hz, IH). 7.03 (s. IH), 6.99 (dd, J = 8.9, 2.4 Hz. IH). 3.77 (s, 
3H). Found: C, 76.28; H, 5.21; N, 5.42. Ci6H,3N02 requires: C. 76.48; H, 5.21; N. 5.57. 

EXAMPLE 409 

The preparation of 2-r(EVL2-Diphenvlethenvll-5-methoxv-lH-indole (XCVII; 
R^=R^=phenvnf806) 

To freshly washed magnesium turnings (0.29 g, 12 mmol) and an iodine crystal in 
ether (20 mL) was added benzyl chloride (1.4 mL, 12 mmol) at such a rate as to maintain the 
reaction mixture at reflux. After addition of the benzyl chloride was complete the reaction 
mixture was heated at reflux for a further 3 h, it was then added to a solution of the ketone 
(1.0 g, 3.98 nmiol) in tetrahydrofuran (20 mL). The reaction mixture was stirred at room 
temperature for 1 h and then 2 M hydrochloric acid (2 mL) was added. The mixture was 
filtered and then the solvent was removed at reduced pressure. The crude oily yellow alcohol 
was dissolved in ethanol/tetrahydrofuran/2 M HCl (2:2:1) and stirred at room temperature for 
15 min, water was added and the organic solvents removed at reduced pressure. The organic 
material was extracted with ethyl acetate (3 x 50 mL), the combined extracts were dried and 
concentrated. The residue was purified by recrystallization from dichloromethane (0.95 g, 
73%). mp 144-147°C. ^H NMR 5 [(CD3)2SO] 1 1.24 (s, IH), 7.49-7.42 (m, 3H), 7.29-7.26 
(m, 4H), 7.17-7.08 (m, 3H), 6.97-6.95 (m, 2H). 6.92 (d, J = 2.4 Hz, IH), 6.75 (dd, J = 8.7, 2.4 
Hz. IH), 5.81 (s, IH), 3.70 (s, 3H). Found: C, 84.30; H, 5.85; N. 4.36. C23H19NO.I/IO H2O 
requires: C, 84.43; H, 5.91; N, 4.28. 

EXAMPLE 410 

The preparation of 9-Methoxv-4,5-diphenvlpvrrolof3.4-c1carba2ole-L3(2H.6H)-dione 
fXCDC: R^=R^=phenvn (808). 

Reaction of (806) prepared as described in example 409 with maleimide at 180 

1 2 

using the procedure described in example 69 gave the adduct (XCVIII; R =R =phenyl) 
(807), which was used without further purification. The crude Diels-Alder adduct was 
aromatised with Mn02 using the procedure described in example 79 of Scheme 2 to give 
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(808) (77%). 'H NMR IH NMR 6 [(€1)3)280] 1 1.08 (s. IH). 1 1.02 (br s, IH). 8.52 (d, J = 2.6 
Hz, IH), 7.50 (d, J = 8.9 Hz, IH). 7.36-7.28 (m, 3H), 7.21-7.1 1 (m, 8H), 3.89 (s. 3H). 

EXAMPLE 41 1 

The preparation of 9-Hvdroxv-4.5-diphenvlpviTolor3.4-cl cart>azole-1 .3(2H.6H)-dione (C: 
R'=R^=phenvn (809) 

Demethylation of (807) prepared as described in example 410 with BBrs using the 
procedure described in example 80 gave (809) as a yellow powder (87%), mp >300°C. 'H 
NMR 6 [(CD3)2SO] 10.96 (s, IH), 10.94 (s, IH), 9.23 (s, IH), 8.37 (d, J = 2.4 Hz, IH), 7.39 
(d, J = 8.7 Hz, IH), 7.35-7.29 (m, 3H), 7.22-7.10 (in, 7H), 7.03 (dd, J = 8.7, 2.4 Hz, IH). 
Found: C, 77.16; H, 4.00; N, 6.83. C26H,6N203 requires: C, 77.22; H, 3.99; N. 6.93. 

FXAMPLE412 

The preparation of 5-Methoxv-2-fnE)-l-phenvl-l-Dropenvl1-lH-i ndole (XCWU: R'=phenvi. 
R'=CH^) (810) 

Reaction of (805) prepared as described in example 408 with 
ethyltriphenylphosphonium bromide using the procedure described in example 405 gave 

(810) (72%), mp 128-130°C. 'H NMR 5 [(CD3)2SO] 10.97 (s, IH), 7.47-7.39 (m, 3H), 
7.28-7.19 (m, 3H). 6.88 (d, J = 2.4 Hz, IH), 6.69 (dd, J = 8.7, 2.4 Hz, IH), 6.38 (q, J = 6.9 
Hz, IH), 5.69 (s, IH). 3.69 (s, 3H), 1.67 (d, J = 6.9 Hz, 3H) Found: C, 81.78; H, 6.26; N, 
5.33. C18H17NO requires: C, 82.10; H, 6.51; N, 5.32. 

EXAMPLE 413 

The preparation of 9-Methoxv-4-methvl-5-phenvlDvrrolof3.4-ckarbazole-1.3(2H.6H)-dione 
rxrvm: R^=phenvl. R'=CH.) (812) 

Reaction of (810) prepared as described in example 412 with maleimide at 180 "C 
using the procedure described in example 69 gave the adduct (XCIV; R^=phenyl, R'sCHs) 

(811) , which was used without further purification. The crude Diels-Alder adduct was 
aromatised with Mn02 using the procedure described in example 79 of Scheme 2 to give 

(812) (74%), mp 284-286X. 'H NMR 8 [(€03)280] 1 1 .06 (br s, IH), 10.93 (s, IH), 8.43 (d, 
J = 2.6 Hz, IH). 7.64-7.54 (m, 3H), 7.45-7.42 (m, 3H), 7.14 (dd, J = 8.9, 2.6 Hz, IH), 3.32 (s, 
3H). 2.48 (s, 3H). Found: C, 73.13; H, 4.32; N, 7.72. C22H,6N203 l/3 H2O requires: C, 
72.92; H, 4.64; N. 7.73. 
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EXAMPLE414 

The preparation of 9-Hvdroxv-4-methvl-5-phenvlpviTolof3. 4-c1cart>azole-1 .3(2H.6ir>-dione 
(C: R'=phenvl. R'=CH0 

Demethylation of (812) prepared as described in example 413 with BBrs using the 
procedure described in example 80 gave (813) (85%), mp >300'C. 'H NMR 6 1(CD3)2SO] 
1 1.01 (s, IH), 10.79 (s, IH). 9.17 (s, IH). 8.28 (d, J = 2.4 Hz, IH). 7.34-7.60 (m, 2H), 
7.57-7.52 (m. IH). 7.43-7.41 (m, 2H), 7.34 (d. J = 8.7 Hz. IH), 6.98 (dd, J = 8.7, 2.4 Hz, IH). 
2.26 (s, 3H). EIMS found M*: 342.1003. C21H14N2O3 requires: 342.1004. 

EXAMPLE 415 

The preparation of 5-Methoxv-2-vinvl-lH-indole fXCVD: R'=R^=H'> mA) 

Reaction of 5-methoxy-lH-indole-2-carba!dehyde with methyltriphenylphosphonium 
bromide using the procedure described in method33 gave (814) (87%), mp 80-81°C. 'H 
NMR 5 [(CD3)2SO] 11.09 (s, IH), 7.21 (d, J = 8.7 Hz, IH), 6.97 (d, J = 2.3 Hz, IH), 
6.75-6.66 (m. 2H), 6.37 (s, IH), 5.76 (d, J = 17.3 Hz, IH), 5.21 (d, J = 1 1.6, IH), 3.73 (s. 
3H). Found: C, 76.34; H, 6.24; N, 8.1 1. CnHnNO requires: C, 76.28; H, 6.40; N, 8.09. 

■ 

EXAMPLE 416 

The preparation of 9-Methoxvpvrrolof3.4-ckarbazole-1.3(2H.6H>-dione (XCK: R'=R^=H) 
(816) 

Reaction of (814) prepared as described in example 415 with maleimide at 180 "C 
using the procedure described in example 69 gave the adduct (XCVIII; R=R'=H) (814), 
which was used without further purification. The crude Diels-Alder adduct was aromatised 
with Mn02 using the procedure described in example 79 to give (815 ?? ) (76%), mp 
260-270''C. 'H NMR 8 [(CD3)2SO] 1 1 .9 1 (s, 1 H). 1 1 . 10 (s, IH), 8.38 (d, J = 2.6 Hz, 1 H), 
7.81 (d, J = 8.2 Hz, IH), 7.76 (d, J = 8.2 Hz, IH), 7.54 (d. J = 8.8 Hz, IH), 7.22 (dd, J = 8.8, 
2.6 Hz, IH), 3.88 (s, 3H). Found: C, 65.44; H, 3.96; N, 10.30. C15H10N2O3.I/2 H2O requires: 
C. 65.45; H, 4.03; N, 10.18. 
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EXAMPLE417 

The preparation of 9-Hvdroxvpvrrolor3.4-c1carbazole-1.3(2H.6HV-dione fC: R'=R^=m 

Demethyladon of (816) prepared as described in example 416 with BBra using the 
procedure described in example 80 gave (817) (79%), mp 335-345''C. 'H NMR 5 [(CD3)2SO] 
1 1.77 (s, IH), 1 1.04 (s. IH), 9.23 (s, IH), 8.24 (d, J = 2.3 Hz, IH), 7.75 (2d, J = 8.2 Hz, 2H). 
7.43 (d. J = 8.7 Hz, IH), 7.05 (dd, J = 8.7, 2.3 Hz, IH). Found: C. 64.44; H, 3.45; N, 10.41. 
C14H8N2O3.I/2 H2O requires: C, 64.37; H, 3.47; N, 10.72. 

EXAMPLE 418 

The preparation of Methyl 2-(l -phenyl vinvn-lH-indol-S-vl ether (XCVII: R^=phenvl. R'=H) 
(818) 

Reaction of (805) prepared as described in example 408 with 
methyltriphenylphosphonium bromide using the procedure described in example 405 gave 

(818) (95%), mp 119-121''C. 'H NMR 5 [(€03)280] 11.13 (s, IH), 7.47-7.39 (m, 5H), 7.26 
(d, J = 8.8 Hz, IH), 6.97 (d, J = 2.4 Hz, IH), 6.76 (dd, J = 8.8, 2.4 Hz, IH), 6.12 (s, IH), 5.77 
(s, IH), 5.30 (s, IH), 3.72 (s, 3H). Found: C, 81.83; H, 6.22; N, 5.59. C17H15NO requires: C, 
81.90; H, 6.06; N, 5.62. 

EXAMPLE 419 

The preparation of 9-Methoxv-5-phenvlpvrrolor3.4-c1carbazole-l.3(2H.6H)-dione (XCIX: 
R^=phenvl. R'=H> (820) 

Reaction of (818) prepared as described in example 418 with maleimide at 180 . 
using the procedure described in example 69 gave the adduct (XCVIII; R=phenyl, R'=H) 

(819) , which was used without further purification. The crude Diels-Alder adduct was 
aromatised with Mn02 using the procedure described in example 79 to give (820) (73%), mp 
281-285''C. IH NMR 5 [(CD3)2SO] 11.63 (brs, IH), 11.15 (brs, IH), 8.45 (d, J = 2.5 Hz, 
IH), 7.78-7.76 (m, 2H), 7.68 (s, IH). 7.65-7.62 (m. 2H), 7.57-7.53 (m, 2H), 7.22 (dd, J = 8.8, 
2.5 Hz, IH), 3.89 (s, 3H). Found: C, 72.06; H, 4.57; N, 7.69. C21H14N2O3.I/3 H2O requires: 
C, 72.41; H, 4.24; N, 8.04. 
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EXAMPLE 420 

The preparation of 9-Hvdroxv-5-DhenvloviTolor3 .4-c1carbazole-1.3(2H.6H)-dione (C: 
R^=phenvl. R'=m (821) 

Demethylation of 820 prepared as described in example 419 with BBra using the 
procedure described in example 80 gave (821) (89%), mp 335-345'*C. 'H NMR 5 [(€03)280] 
11.50 (s, IH), 1 1.10 (s, IH), 9.26 (d. J = 2.4 Hz. IH), 8.30 (d, J = 2.4 Hz, IH), 7.77-7.75 (m, 
2H), 7.65-7.61 (m, 3H), 7.56-7.52 (m, IH). 7.46 (d, J = 8.7 Hz, IH). 7.06 (dd. J = 8.7. 2.4 Hz, 
IH). Found: C, 72.71; H. 3.55; N, 8.16. CjoHuNzOs requires: C, 73.16; H, 3.68; N, 8.53. 

EXAMPLE 421 

The preparation of l-(5-Methoxv-lH-indol-2-vn-l-propanone (XCVI; R^=CH?CH^) (822) 

Reaction of 5-methoxy-lH-indole-2-carbaIdehyde with ethylmagnesium bromide 
using the procedure described in example 404 gave (822) (82%), mp 170-171.5''C. 'H NMR 
§ [(CD3)2SO] 11.56 (s, IH), 7.34 (d. J = 9.1 Hz, IH), 7.22 (d, J = 1.7 Hz, IH). 7.1 1 (d, J = 2.4 
Hz, IH), 6.93 (d. J = 9.1, 2.4 Hz, IH), 3.77 (s, 3H), 2.96 (q, J = 7.3 Hz. 2H). 1.13 (t, J = 7.3 
Hz, 3H). Found: C, 71.15; H. 6.45; N, 7.07. C,2Hi3N02 requires: C, 70.92; H, 6.45; N, 6.89. 

EXAMPLE 422 

The preparation of 2-f(E.Z)-l-Ethvl-2-phenvlethenvn-5-methoxv-lH-indole (XCVII: 
R^=CH?CH^. R'=phenvn (823) 

Reaction of (822) prepared as described in example 421 with 
benzyltriphenylphosphonium bromide using the procedure described in example 404 gave 
(823) (38%), mp 95-97°C. Found: C, 82.28; H. 6.98; N. 5.07. C19H19NO requires: C. 82.28; 
H, 6.90; N, 5.05. 

EXAMPLE 423 

The preparation of 5-Ethvl-9-methoxv-4-phenvlpvrrolof3.4-clcarbazole-1.3(2H.6H)-dione 
fXriX: R^zrCH^CH^. R'=phenvl) (825) 

Reaction of (823) prepared as described in example 422 with maleimide at 180 °C 
using the procedure described in example 69 gave the adduct (XCVIII; R=CH2CH3, 
R'=phenyl) (824), which was used without further purification. The crude Diels-Alder adduct 
was aromatised with Mn02 using the procedure described in example 79 to give (825) (68%), 
mp 301-303T. 'H NMR 5 [(CD3)2SO] 11.78 (s, IH), 10.87 (s. IH), 8.47 (d. J = 2.6 Hz, IH), 
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7.56 (d, J = 8.8 Hz. IH), 7.48-7.41 (m. 3H). 7.32-7.30 (m. 2H). 7.23 (dd, J = 8.8, 2.6 Hz. IH), 
3.89 (s. 3H), 2.76 (q, J = 7.4 Hz, 2H), 1.07 (t, J = 7.4 Hz. 3H). 

EXAMPLE 424 

The preparation of 5-Ethvl-9-hvdroxv-4-phenvlpviTolof3.4-c1carbazole-1.3(2H.6H)-dione fC: 
R^=CH?CH^. R'=phenvn (826) 

Demethylation of (825) prepared as described in example 423 with BBra using the 
procedure described in example 80 gave (826) (97%), mp 190-196''C. 'H NMR 8 [(CD3)2SO] 
11.63 (s, IH), 10.81 (s, IH). 9.21 (s, IH), 8.31 (d, J = 2.4 Hz, IH), 7.48-7.40 (m. 4H), 
7.31-7.29 (m, 2H). 7.06 (dd, J = 8.7, 2.4 Hz, IH), 2.74 (q, J = 7.4 Hz, 2H), 1.06 (t, J = 7.4 Hz. 
3H). Found: C, 72.43; H, 4.54; 7.54. C22H,6N203.1/2 H2O requires: C, 72.32; H, 4.69; N, 
7.67. 
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SCHEME 18 



Procedures for Scheme 18 
EXAMPLE 425 

The preparation of 5-(Benzvloxv)>2-f(E.ZV2-(2-methoxvphenvl)ethenvn-lH-indole (CI: 
Ar=2-inethoxvphenvl) (847) 
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Reaction of 5-(benzyloxy)-lH-indole-2-carbaldehyde (846) with 2- 
raethoxybenzyltriphenylphosphonium bromide using the procedure described in example 37 
gave (847) as a cream-colored solid (mixture of E/Z isomers) (89 %), which was used 
without further purification. 'H NMR 6 [(CD3)2SOJ (major isomer) 1 1 .26 (s. IH), 7.62 (d, 
J=6.8 Hz, IH), 7.48 (m). 7.41-7.15 (m). 7.08-7.02 (m). 6.97 (m, IH), 6.81 (dd, J=8.7. 2.4 Hz, 
IH), 6.45 (s,lH), 5.08 (s. 2H). 3.87 (s, 3H). 

EXAMPLE 426 

The preparation of 5-rBenzvloxv)-2-r(E.ZV2-(2-methoxvDhenvnethenvn-l-f2-r4- 
morpholinvllethvll-lH-indole (C31: Ar=2-methoxvphenvl. R'°=CH9CH,N(CH,CH,),p') (848) 

Alkylation of (847) prepared as described in example 425_with 4-(2- 
chloroethyl)morphoIine using the procedure described in method 3 gave (848) (87 %) as a 
pale yellow solid, which was used without further purification. 

EXAMPLE 427 

The preparation of 9-(Benzvloxv)-4-(2-methoxvphenvn-6-f2-(4- 

morpholinvnethvllpvrrolof3.4-clcarbazole-1.3(2H.6H)-dione (CIV: Ar=2-methoxvphenvl. 
R'°=CH,CH,N(CH,CH,),0) (850) 

Reaction of (848) prepared as described in example 426 with maleimide using the 
procedure described in method 4a gave the adduct (CIU; Ar=2-methoxyphenyl, 
R'°=CH2CH2N(CH2CH2)20) (849), which was used without further purification. 
Aromatisation of (849) with Mn02 using the procedure described in example 79 gave (850) 
(36%) as a yellow solid, mp 170-172 °C. 

EXAMPLE 428 

The preparation of 9-Hvdroxv-4-(2-methoxvphenvl)-6-f2-(4-morpholinvnethvnpvrrolor3.4- 
clcarbazole-1.3(2H.6H)-dione (VI: Ar=2-methoxvphenvl. R'°=CH,CH,N(CH,CH,),0 (851) 

Removal of the benzyl ether group of (850) prepared as described in example 427 by 
hydrogenolysis using the procedure described in example 254 gave (851) (66%) as a yellow 
powder, mp 262-264 **C. 'H NMR 8 [(CD3)2SO] 10.92 (br s. IH), 9.31 (br s, IH), 8.37 (d, 
J=2.5 Hz, IH), 7.69 (s. IH), 7.54 (d, J=8.8 Hz, IH), 7.42 (m, IH), 7.33 (dd, J=7.4, 1.7 Hz. 
IH), 7.12-7.08 (m, 2H), 7.05 (m, IH), 4.54 (t, J=6.3 Hz, 2H), 3.68 (s, 3H), 3.45 (t, J=4.4 Hz, 
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4H). 2..65 (I, J=6.3 Hz, 2H). 2.41 (br t, 4H). Found EIMS M*: 471.1789. C27H25N3O5 
requires 471.1794. 

EXAMPLE 429 

The preparation of 5-fBenzvloxv)-2-( (EV242-(2-methoxvethoxv)phenvl1ethenvl ) -IH-indole 
(CI: AT^2-f2-methoxvethoxv)phenvl) (852) 

Reaction of 5-(benzyloxy)-lH-indole-2-carbaldehyde (846) with 2-(2- 
methoxyethoxy)benzyltriphenylphosphonium bromide using the procedure described in 
example 37 gave (847) as a cream-colored solid (mixture of E/Z isomers) (86 %), which was 
used without further purification. 

EXAMPLE 430 

The preparation of 9-(Ben2vloxv)-4-r2-(2-methoxvethoxv)phenvnpvrrolof 3,4-clcarbazole- 
L3(2H.6HVdione (CIV: Ar=2-(2-methoxvethoxv)phenvl, R^^=H) (854) 

Reaction of (852) with maleimide using the procedure described in method 4a gave 
the adduct (CIII; Ar=2-(2-methoxyethoxy)phenyl, R^°=H) (853), which was used without 
further purification. Aromatisation of (853) with MnOi using the procedure described in 
example 79 gave (854) (46%) as an orange solid, mp 157-159 °C, which was used without 
further purification. 

EXAMPLE 431 

The preparation of 9-Hvdroxv-4-r2'(2-methoxvethoxv)phenvnpviTolor3,4-c1carba2ole- 
1 ■3(2H.6H)-dione (VI: Ar=:2-(2-methoxvethoxv)phenvL R^^=H) (855). 

Removal of the benzyl ether group of (854) prepared as described in example 430 by 
hydrogenolysis using the procedure described in example 254 gave (855) (53 %) as a yellow 
powder, mp 275-279 "^C. NMR 5 [(CD3)2SO] 1 1.71 (br s, IH), 10.89 (br s, IH), 9.22 (br s. 
IH), 8.31 (d. J=2.2 Hz, IH). 7.51 (s, IH), 7.43 (d, J=8.5 Hz, IH), 7.39 (m, IH), 7.34 (dd, 
J=7.5 Hz, IH). 1.7 Hz, IH), 7.10 (d, J=7.7 Hz, IH), 7.05 (m, 2H), 4.04 (m. 2H), 3.45 (t. J=4.7 
Hz, 2H), 3.10 (s, 3H). EIMS Found M*: 402.1213. C23H,8N205 requires 402.1215. 
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EXAMPLE 432 

The preparation of (2>Methoxv-4-nitrobenzvnftriohenvnphosphonium bromide (582) 

Bromination of (2-methoxy-4-nitrophenyI)methanol with 30% HBr in acetic acid, 
followed by reaction of the crude bromide with triphenylphosphine, using the procedure 
described in example 1 12, except that the conditions for the displacement were 3 days at 20 
^^C followed by 1 day at 55 °C, gave the phosphonium salt (582) (84 %) as a yellow solid, mp 
(CHjCh/benzene) 194-196 °C. NMR (CDCI3) 8 7.83-7.63 (m, 17H). 7.45 (br s, IH), 5.52 (d. 
J=15.0 Hz, 2H). Found: C, 61.10; H, 4.73; N, 3.05. C26H23BrN03P requires C, 61.43; H, 4.56; 
N, 2.76. 

EXAMPLE 433 

The preparation of 5'(Ben2vloxvV2>rnEV2-(2-methoxv-4-nitrophenvnethen vn-lH-indole 
(583) (CL Ar=2-methoxv-4-nitrophenvn 

The aldehyde (846) was reacted with (2-methoxy-4-nitrobenzyl) 
(triphenyl)phosphonium bromide (582) prepared as described in example 432 using the 
procedure described in method 2. except that the IDA and aldehyde were (sequentially) 
added at 0 the ratio of LDAialdehyde was 1.5:1 and the reaction time was 5 h, to give 
(after crystallisation from CH2Cl2/pentane) the diene (583) as an orange solid (the pure E 
isomer) (63 %), mp 156-159 °C. NMR (CDCI3) 5 8.23 (br s, IH), 7.87 (dd, J=8.5, 2.1 Hz. 
IH), 7.76 (d, J=2.2 Hz, IH), 7.68 (d, J=8.6 Hz, IH), 7.48 (d, J=7.3 Hz, 2H), 7.39 (t, J=7.3 Hz, 
2H), 7.32 (t, J=7.2 Hz, IH), 7.28 (d, J=17.1 Hz, IH), 7.26 (d, J=8.7 Hz, IH), 7.20 (d, J=16.7 Hz, 
IH), 7.12 (d, J=2.4 Hz, IH), 6.97 (dd, J=8.7, 2.5 Hz, IH). 6.63 (br s, IH). 5.1 1 (s, 2H), 4.01 (s, 
3H). Found: C, 71.69; H, 4.94; N, 7.1 1. C24H20N2O4 requires C, 71.99; H, 5.03; N, 7.00. 

EXAMPLE 434 

The preparation of 9-(BenzvloxvV4-(2-methoxv-4-nitrophenvn-4,5.6.10c- 
tetrahvdropvrrolof3.4-c1carbazole-l.3f2H.3aH)>dione (584) (CUl. R^^=H- Ar=2-methoxv-4- 
nitrophenvl) and 9-benzvloxv-4-(2-methoxv-4-nitrophenvnpvrrolof3.4-c1carbazole- 
i;^ (2H.6HVdione (585) (CIV. R'^=H, Ar=2-methoxv^-nitrophenvn 

A foil-covered mixture of the pure E diene (583) (185 mg, 0.463 mmol) prepared as 
described in example 433 and maleimide (260 mg, 2.68 mmol) in dry toluene (3 mL) was 
stirred in a sealed vial at reflux for 22 h (Method 4a). The resulting thick suspension was 
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transferred to a flask using dioxane (7 mL), then treated with manganese dioxide (900 mg, 
10.4 mmol), stirring at reflux for 24 h ( according to the procedure for example 79), to give 
(after workup) a mixture, which was adsorbed onto silica gel and chromatographed. Elution 
with 0-0.25% MeOH/CH2Cl2 gave foreruns, then further elution with 0.25-33% 
MeOH/CH2Cl2gave (after crystallisation from THDF/CH2Cl2/pentane) die crude product (585) 
(64 mg). This was further purified by chromatography on silica gel (eluting with 20% 
EtOAc^troleum ether) to give (after crystallisation from THF/CH2Cl2/pentane) the pure 
material (585) (58 mg, 25%) as a yellow solid, mp 301-303 "C. 'H NMR ((CD3)2SO] 6 11.97 
(br s, IH), 11.08 (br s, IH), 8.54 (d, J=2.5 Hz, IH), 7.94 (dd, J=8.3, 2.2 Hz, IH), 7.88 (d, J=2.2 
Hz. IH), 7.64 (d, J=8.2 Hz, IH), 7.63 (s, IH), 7.58 (d, J=8.8 Hz, IH), 7.56 (br d, J=7.1 Hz, 2H), 
7.42 (t, J=7.4 Hz, 2H). 7.35 (t. J=7.4 Hz, IH), 7.32 (dd, J=8.9, 2.7 Hz, IH), 5.23 (s, 2H), 3.83 (s, 
3H). Found: C, 68.14; H, 3.89; N, 8.41. C28H19N3O6 requires C, 68.15; H, 3.88; N, 8.52. 

Further elution with 1% MeOH/CH2Cl2 gave (after crystallisation from 
MeOH/CH2Cl2/petroleum ether) recovered adduct (584) (72 mg, 31%) as a pale yellow solid 
(which was aromatised directly with 5 equiv. DDQ using the procedure described in example 
70 to give further product in 79% yield), 'H NMR [(CD3)2SO] 5 10.96 (br s, IH), 10.86 (br s, 
IH), 7.90 (dd, J=8.5, 2.3 Hz, IH). 7.78 (d, J=2.2 Hz, IH), 7.72 (d. J=8.6 Hz, IH), 7.50 (d, J=7.1 
Hz, 2H), 7.40 (t, J=7.3 Hz, 2H), 7.34 (d, J=2.4 Hz. IH). 7.33 (t, J=7.4 Hz, IH). 7.21 (d. J=8.7 
Hz, IH), 6.80 (dd, J=8.7, 2.5 Hz, IH), 5.09 (s, 2H), 4.27 (d, J=7.6 Hz. IH), 3.98 (dd, J=7.6, 3.6 
Hz, IH), 3.97 (s, 3H), 3.54 (dt, J=12.9, 3.8 Hz, IH), 3.24 (br dd, J=15.7, 13.5 Hz, IH), 2.89 (dd, 
J=15.4, 3.6 Hz, IH). FABMS found: Nr=497.1601. C28H23N3O6 requires 497.1587. 

EXAMPLE 435 

The preparation of 9-Hvdroxy-4-(2-methoxv-4-nitrophenYnpviTolof 3.4-c1carbazole- 
1.3r2H.6H)-dione (586) (WL R'°=H. Ai^2-methoxv-4-nitrophenvn 

A suspension of the benzyl ether (585) (55 mg, 0.1 12 mmol) prepared as described in 
example 434 in glacial AcOH (1 1.2 mL) was treated with concentrated HCl (6.7 mL of 
36%), stirring at 1(X) **€ for 50 min (Using the procedure described in example 260 of Scheme 
18). The cooled solution was added slowly to ice/aqueous NaHCOs (150 mL), then extracted 
with EtOAc (5x 100 mL). The extracts were washed widi water, then adsorbed onto silica gel 
and chromatographed. Elution with 0-1% MeOH/CH2Cl2 gave foreruns, then elution with 
1.5% MeOH/CH2Cl2 gave (after crystallisation from THF/CH2Cl2/pentane) the phenol (586) 
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(86 %) as an orange solid, mp 242-244 "C. 'H NMR [(CD3)2S0] 5 1 1.84 (br s, IH). 11.02 (br s, 
IH), 9.28 (br s. IH), 8.31 (d, J=2.4 Hz, IH), 7.93 (dd, J=8.2, 2.1 Hz, IH). 7.87 (d, J=2.1 Hz, 
IH). 7.63 (d, J=8.2 Hz. IH), 7.58 (s, IH), 7.45 (d. J=8.7 Hz, IH), 7.08 (dd, J=8.7, 2.4 Hz, IH), 
3.83 (s, 3H). Found: C. 62.55; H, 3.22; N, 10.13. C21H13N3O6 requires C, 62.53; H, 3.25; N, 
10.42. 

EXAMPUE 436 

The preparation of 4-f4-Amino-2-methoxvDhenv]V9-hvdroxvpvrrolo[3.4-c1carbazole- 
1.3f2H.6H)-dione (587) (VI. R'°=H. Ar=4-amino-2-methoxvphenvn 

A mixture of the nitro derivative (586) (31 mg, 0.0769 nunol) prepared as described 
in example 435 and freshly prepared (wet) nickel boride (242 mg) in MeOH (2.4 mL) and 
IM HCl (0.6 mL) was stirred at reflux for 1 h. Six drops of cone. HCl were added, then the 
mixture was stirred at reflux for a further 1 h. Cone, aqueous ammonia and aqueous NaHCOs 
(100 mL) were added and the mixture extracted with EtOAc (8x 100 mL). The extracts were 
concentrated, adsorbed onto silica gel and chromatographed. Elution with 0-2% 
MeOH/CHjCU gave foreruns, then further elution with 2-3% MeOH/CH2Cl2 gave (after 
crystallisation from MeOH/THF/CH2Cl2/pentane) the amine (587) (77 %) as a yellow-orange 
solid, mp 308-316 »C. 'H NMR [(CD3)2SO] 5 1 1.57 (br s, IH), 10.79 (br s. IH), 9.17 (br s, IH), 
8.29 (d, J=2.4 Hz, IH), 7.43 (s. IH), 7.39 (d, J=8.7 Hz, IH), 7.02 (dd, J=8.7, 2.5 Hz, IH), 6.95 
(d, J=7.9 Hz, IH), 6.30 (d, J=2.0 Hz, IH), 6.22 (dd, J=8.0, 1.9 Hz. IH), 5.26 (br s, 2H), 3.59 (s, 
3H). Found: C, 67.65; H, 4.06; N. 11.01. C21H15N3O4 requires C, 67.56; H, 4.05; N, 11.25. 
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SCHEME 19 

Scheme 19 Procedures 
EXAMPLE 437 

The preparation of Methvl T-bromo-S-methoxy'l-benzofuran-l-carboxvlate (856) 

To a solution containing 3-Bromo-2-hydroxy-5-niethoxy-benzaldehyde (94.7 g, 0.410 
mol) and dimethyl bromomalonate (103 g, 0.492 mol) in toluene (1.2 L) was added freshly 
powdered potassium carbonate (85 g, 0.615 mol) and tetra-n-butylammonium bromide (13.2 
g, 0.041 mol). The reaction was heated at reflux under a Dean-Stark trap for 48 h. The 
reaction was concentrated and the residue dissolved with dichloromethane (-0.5 L) and 
filtered through Celite, washing with dichloromethane (-0.5 L). The filtrate was washed with 
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1 L of IM sodium hydroxide and water (2 x 1 L). The organic phase was then passed 
through a 400 g pad of silica gel washing with dichloromethane (-1 L) and the filtrate was 
concentrated to give the desired benzofuran (64 g, 56%) as an orange solid, mp 107-1 1 1 °C. 
*H NMR 8 (CDCI3) 7.50 (s, IH), 7.23 (d, IH), 7.03 (d, IH), 3.98 (s. 3H), 3.82 (s, 3H). 

EXAMPLE 438 

The preparation of 7-Bromo-2-hvdroxvmethvl-5-methoxvbenzofuran and 7-bromo-5- 
methoxvbenzofuran-2-carbaldehvde (858). 

A solution containing ester (857) (69 g, 242 mmol) prepared as described in example 
856 in anhydrous tetrahydrofuran (2.5 L) was chilled to -78 °C. A IM lithium aluminum 
hydride solution in tetrahydrofuran (242 mL, 242 mmol) was added over a 30 min period. 
The reaction was stirred at -78 for 1.25 h and was carefully quenched with 50 mL of 
water. The mixture was poured into 1 L of an ice-cold IM hydrochloric acid solution and 
extracted with ethyl acetate (4 x 500 mL). The combined organic phases were dried 
(Na2S04) and concentrated in vacuo to give 67 g of an orange solid. This residue was 
adsorbed onto 200 g of silica gel and added to a column of silica gel (1 kg, 70-230 mesh) and 
eluted with 1:9, 1:4, and 1:3 ethyl acetate-heptanes. This gave firstly 25 g (41%) of the final 
aldehyde (858) as a pale yellow solid, mp 119-121 ''C. *H NMR 6 (CDCI3) 9.90 (s, IH), 7.55 
(s, IH), 7.38 (d, IH), 7.10 (s, IH), 3.85 (s, 3H). Found: C, 47.06; H, 2.66; Br, 31.41. 
CioH7Br03 requires C, 47.09; H, 2.77; N, 31.33; followed by 20 g (33%) of the expected 
alcohol. ^H NMR 5 (CDCI3) 7.08(m,lH). 6.9(m,lH), 6.68(s,lH), 4.78(s, 2H), 3.85(s, 3H). 

EXAMPLE 439 

The preparation of 7-Bromo-5-methoxvbenzofuran-2-carbaldehvde (858) 

A solution of the alcohol isolated above (560 mg, 2.18 mmol) prepared as described 
in example 858, tetrahydrofuran (20 mL) and ether (60 mL) was added manganese dioxide 
(1.9 g, 21.8 mmol). The reaction was stirred for 2 days and filtered through Celite. The 
filtrate was concentrated in vacuo and chromatographed on silica give 200 mg (-50%) of the 
desired aldehyde (858) (spectra as above). 
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Representative Procedure for Method 34 of Scheme 19 
EXAMPLE 440 

The preparation of 7-Bromo-2-f(E)-2-(2-chlorophenvnethenvll-5-methoxv-l-benzofuran 
(CV: Ar=2-chlorQDhenvn (859) 

To a solution of diethyl 2-chlorobenzylphosphonate (4.91 g, 0.018 mol) and 7-bromo- 
5-methoxybenzofuran-2-carbaldehyde (1 1.27 g, 0.016 mol) in tetrahydrofuran (80 mL) was 
added sodium hydride (60% dispersion in mineral oil, 0.74 g, 0.0185 mol). After 5 min. the 
reaction mixture was warmed to 60 °C for 1 h. The reaction mixture was cooled to room 
temperature, water (10 mL) was carefully added and the tetrahydrofuran was removed. Water 
(50 mL) was added and the mixture was extracted with ethyl acetate (3 x lOOmL). The 
combined ethyl acetate extracts were washed with brine (50 mL), dried over magnesium 
sulphate, filtered and concentrated to dryness. Trituration with diethyl ether (20 mL) gave 
solid material which was further washed with diethyl ether (20ml). The liquors were 
concentrated and triturated with diethyl ether (10 mL), the solid being collected. The 
combined solids gave (859) (4.89 g, 84 %). NMR 8 (CDCI3) 7.70 (d, J= 16 Hz, IH), 7.65 
(dd, J= 7.7,1.5 Hz, IH), 7.4(dd, J= 6.0, 1 Hz, IH), 7.23 (m, 2H). 7.05 (d, J= 23 Hz, IH), 
6.94 (d, J= 16 Hz, IH), 6.92 (d, J= 2.3 Hz, IH), 6.72 (s, IH), 3.82 (s. 3H); MH^: 364.9, 
362.9 MH*: 362.9, 360.9. 

EXAMPLE 441 

The preparation of 7-Bromo-4-(2-chlorophenvn-9-methoxv-3a,4,5.10c-tetrahvdro-lH- 
rilbenzofurof3,2-elisoindole-L3f2HVdione (CVI: Ar=2-chlorophenvn (860) 

A solution of (859) (4.89 g, 0.0185 mol) prepared as described in example 441, 
maleimide (1.44 g, 0.02 mol) and tin(II) chloride (2.8 g, 0,02 mol) in xylenes (40 mL) was 
heated to 150 °C overnight. After the addition of more maleimide (1.44 g, 0.02 mol) and 
tin(n) chloride (1.44 g, 0.01 mol) the reaction was again heated to 150 overnight. The 
solid which formed was collected and washed with xylenes (20 mL) before dissolving in 
ethyl acetate (200 mL). Water (50 mL) was added and the mixture was filtered through a pad 
of Celite. The resulting layers were separated, the organic phase was washed with brine (50 
mL) dried over magnesium sulphate, filtered and concentrated to dryness. The product (860) 
(6. Ig, 71 %) was used without further purification. "H NMR 8 (CDCI3) 7.60 (d, J=6.5 Hz, 
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IH), 7.40 (m, 2H), 7.25 (m, IH), 7.1 (m, 2H), 4.36 (dd, J=7,3, 1 Hz. IH). 4.0 (m, IH), 3.86 
(s. 3H), 3.81 (m, IH), 3.45 (m, IH), 3.10 (dd, J= 4.7, 17 Hz, IH); MH*: 462,460. 

EXAMPLE 442 

The preparation of 7-Bromo-4-(2-chlorophenvl')-9-niethoxv-lH-r nbenzofurof3.2- 
e1isoindole-1.3r2H)-dione (CVH: Ap=2-chloroDhenvn (861). 

Aromatisation of (860) prepared as described in example442 with MnO} using the 
procedure described in example 79 gave the dibenzofuran (861) as a yellow solid (67%). 'H 
NMR 6 [(CD3)2SO] 8.22 (d, J=2.6 Hz, IH), 8.14 (s,lH). 7.62 (m, 2H), 7.48 (m, 3H), 3,98 (s, 
3H). MH": 458,457,456.454. 

EXAMPLE 443 

The preparation of 7-Bromo-4-(2-chlorophenvn-9-hvdroxv-lH-f llbenzofurof3.2-e1isoindole- 
1 ■3r2ffl-dione (CVm: Ar=2-chlorophenvn (862) 

Demethylation of (861) prepared as described in example 442 with BBrs using the 
procedure described in example 80 gave (862) (98 %) which was used without further 
purification. 'H NMR 6 [(CD3)2SO] 8.04 (d, J=2.3 Hz, IH), 7.91 (s, IH), 7.56 (d, J=8 Hz, 
IH), 7.45 (m, 3H), 7.2 (d, J=2.5 Hz, IH). Mff: 443.9, 441.9. 439.9. 

EXAMPLE 444 

The preparation of 4-(2-Chlorophenvn-9-hvdroxv-7-vinvl-lH-rnbenzofurof3.2-elisoindole- 
1 .3(2HVdione fCIX: Ar=2-chlorophenvl. 2=H) (8631. 

Reaction of (862) prepared as described in example 443 with tributylvinyltin using the 
procedure described in example 309 gave (863) (79 %). 'H NMR 5 [(CD3)2S01 9.80 (s, 
IH). 8.04 (d, J=2.7 Hz, IH). 7.91(s,lH), 7.56 (d, J= 8Hz. IH), 7.45 (m, 3H). 7.2 (d. J=2.5 Hz, 
IH), 6.96 (dd. J=18,ll Hz, IH), 6.25 (d, J=18 Hz, IH), 5.52 (d, J=ll Hz, IH). Mff: 390, 388. 

EXAMPLE 445 

The preparation of 4-(2-Chlorophenvl)-7-ethvl-9-hvdroxv-lH-f 11benzofurof3.2-elisoindole- 
l ■3(2H>-dione (CX: Ai^2-chlorophenvl. Z=H) (864). 

A solution of (863) (0.054 g. 0. 167 mmol) prepared as described in example 444 in a 
methanoI:tetrahydrofuran mixture (1:1. 4 mL) was hydrogenated over Raney nickel (100 mg) 
and hydrogen. The product was purified by column chromatography using a gradient of 0- 
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100 % ethyl acetate in dichloromethane to give (864) (0.032 g. 59%). NMR 5 [(CD3)2SO] 
9.65 (s, IH), 7.92 (m, IH), 7.56 (d, J=3.0 Hz, IH). 7.43 (m, 3H), 6.96 (d. J=2.5 Hz, IH), 2.90 
(q, 2H), 1.5 (t, 3H). MH*: 392, 390. 

EXAMPLE 446 

The preparation of 4-(2-Chlorophenvn-7-(1.2-dihvdroxvethvl)-9-hvdroxv-lH- 
fllben2ofurof3.2-elisoindole-1.3(2H)-dione (CXI: Ar=2-chloroDhenvl. Z=m (865V 

Reaction of (863) prepared as described in example 444 with OSO4 using the 
procedure described in example 300 gave (865) (35 %). 'H NMR 8 [(CD3)2SO] 9.68 (s, IH), 
7.96 (d, J=2.5 Hz, IH), 7.9 (s,lH), 7.55 (d, J=7.8 Hz, IH), 7.45, m, 3H), 7.17 (d, J=2.5 Hz, 
IH), 5.55 (d, J=4.6 Hz, IH), 5.06 (m,lH), 4.87 (t, J=5.7 Hz, IH), 3.65 (m,lH), 3.55 (m,lH). 
MH": 424, 422. 





SCHEME 20 
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Scheme 20 Procedures 
EXAMPLE 447 

The preparation of Dibenzvl L3-dioxo-4-phenvl-h2.3.6-tetrahvdropvrrolof3.4-c1carbazol-9- 
vl phosphate (CXU: Ar=phenvn (336) 

To a solution of 9-hydroxy-4-phenyIpyrroIo[3,4-clcarbazole-l,3(2H,6H)-dione (I; 
Ar=phenyl) (0.50 g, 1.52 mmol) in pyridine (30 mL) under nitrogen was added phosphorous 
oxychloride (140 DL, 1.52 mmol) dropwise. After 40 minutes stirring at room temperature a 
further portion of phosphorous oxychloride (40 DL) was added and then after another 20 
minutes, benzyl alcohol (0.66 mL, 6.38 mmol) was added. After 3 hours the reaction mixture 
was diluted with IN hydrochloric acid and extraction with ethyl acetate. The organic phase 
was dried, the drying agent was removed and the solution was concentrated to dryness, before 
being chromatographed on silica eluting with medianol/dichloromethane (3:97) to give the 
dibenzyl phosphate (336) (284 mg, 32%) as a pale yellow powder, mp 193-194 ""C. NMR 
5 [(CD3)2SO] 12.12 (br s. IH), 11.15 (br s, IH), 8.81 (br s, IH), 7.69 (s, IH), 7.63 (m, 3H), 
7.48-7.34 (m, 14H), 5.22 (d, Jh.f= 8.3 Hz, 4H). Found: C. 69.65; H, 4.37; N, 4.88; P, 5.26. 
C34H25N2O6P requires: C, 69.38; H, 4.28; N, 4.76; P, 5.26. 

EXAMPLE 448 

. The preparation of L3-Dioxo-4-phenvl-L23,6-tetrahvdropvrrolor3,4-clcarbazol-9-vl 
dihvdrogen phosphate (CXIII: Ar=phcnvl) (337) 

A solution of the dibenzyl phosphate (336) (100 mg, 0.17 nmiol) prepared as 
described in example 447 in methanol/tetrahydrofuran (3:1, 70 mL) was hydrogenated at 60 
psi over Pd-C (5%, catalytic) with stirring for 3 hours. The reaction mixture was then filtered 
through celite and concentrated in vacuo. Trituration from ethyl acetate/hexane gave the 
phosphate (337) (49 mg, 71%) as a yellow solid, mp 285-295 'H NMR 6 [(CD3)2SO] 
12.01 (br s, IH), 11.09 (br s. IH), 8.66 (br s, IH), 7.63 (m, 3H), 7.57 (br d, J=8.6 Hz, IH), 
7.50-7.44 (m, 4H). Found: C. 55.19; H, 3.29; N, 6.34; P, 6.84. C20H13N2O6P.I V2H2O 
requires: C, 55.18; H, 3.71; N, 6.43; P, 7.12. 
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EXAMPLE449 

The preparation of 6-Acetvl-4-f2-chlorophenvn-9-inethoxvpviTolof3.4-c1carbazole- 
1.3f2H.6If>.dione (CXIV: AF=2-chloroDhenv» (338) 

To a solution of carbazole (33) (45 mg, 0.12 nunol) prepared as described in example 
79 in acetic anhydride (4.0 mL) was added 35% perchloric acid (2 drops). The resulting 
solution was stirred at room temperature for 30 minutes before being poured onto ice water, 
basified by the addition of solid potassium bicarbonate and extraction with ethyl acetate. The 
organic phase was dried, the drying agent was removed and the solution was concentrated to 
dryness. Chromatography on silica eluting with ethyl acetate/hexane (2:3), followed by 
trituration from ethyl acetate gave acetamide (338) (40 mg, 80%) as a pale yellow powder, 
mp 277-280 "C. 'H NMR 6 [(CD3)2SO] 1 1 .46 (br s, IH), 8.74 (d, J=2.8 Hz, IH), 8.53 (s, IH), 
8.17 (d, J=9.2 Hz, IH), 7.60 (m, IH), 7.54-7,47 (m, 3H), 7.32 (dd, J=9.2, 2.8 Hz, IH). 3.93 
(s, 3H). 2.91 (s, 3H). Found: C, 65.50; H, 3.49; N, 6.61. C23H15CIN2O4.I/4H2O requires: C, 
65.26; H, 3.69; N, 6.62. 

EXAMPLE 450 

The preparation of 6-Acetvl-4-f 2-chlorophenvn-9-hvdroxvpvrrolof 3.4-c1carbazole- 
1.3(2H.6H)-dione (CXV: Ar=2-chlorophenvn G39) 

Demethylation of acetamide (338) (35 mg, 0.08 nrniol) prepared as described in 
example 449 according to the procedure described in example 80, except that the reaction 
time was 24 hours and the chromatography was performed eluting with ethyl acetate/hexane 
(1:2 to 2:1), gave phenol (339) (22 mg, 65%) as a pale yellow powder, mp 258-261 °C. 'H 
NMR 5 [(CD3)2SO] 1 1.41 (br s, IH), 9.80 (br s, IH), 8.59 (d, J=2.6 Hz, IH), 8.53 (s, IH), 
8.07 (d, J=9.1 Hz, IH), 7.59 (m, IH), 7.53-7.46 (ra, 3H), 7.15 (dd, J=9.1, 2.6 Hz, IH), 2.89 
(s, 3H). Found: C, 65.03; H, 3.14; N, 6.68. C22H13CIN2O4 requires: C, 65.28; H, 3.24; N, 
6.92. 
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SCHEME 21 



Procedures for Scheme 21 
EXAMPLE 451 

The preparation of Ethyl (2E)-2-f(4-nitrophenvnhvdrazonolpropanoate (901) 

A mixture of para-nitroaniline (900) (10.0 g, 72.0 mmol), ice (72 g), and 15% 
hydrochloric acid (72 mL) was treated with a solution of sodium nitrite (5.4 g, 78.0 mmol) in 
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water (IS mL) at such a rate that the temperature did not exceed 7^ C. The reaction mixture 
was stirred for a further 5 min and then filtered through Celite to give a clear pale 
yellow/brown solution which was added rapidly to a slurry of sodium acetate (S9.0 g, 
0.72 mol), ethanol (72 mL), ethyl 2-methylacetoacetate (11.4 mL, 80.0 mmol), and ice (72 g). . 
The resulting red mixture was stirred for 2.5 h and then it was extracted with 
dichloromethane (3 x 100 mL). The combined extracts were dried and concentrated to give a 
red oil (18 g). The red oil was dissolved in ethanol (40 mL) and concentrated hydrochloric 
acid (15 mL) was added, a fine orange/yellow precipitate formed instantly. The reaction 
mixture was heated at reflux for 15 min and then it was poured onto ice. The orange/yellow 
precipitate was collected by filtration and dried to give ethyl (2E)-2-((4- 
nitrophenyl)hydrazono]propanoate (901) (15.2 g, 84%). NMR 8 [(CD3)2SO] 10.50 (s, 
IH), 8.20 (m, 2H), 7.40 (m, 2H), 4.23 (q, J=7.2 Hz, 2H). 2.13 (s, 3H), 1.29 (t, J=7 Hz. 3H). 

EXAMPLE 452 

Ethvl S-nitro-lH-indole-2-carboxvlate (902) 

Ethyl (2E)-2-[(4-nitrophenyl)hydrazono]propanoate (901) (10.6 g, 42 nunol) prepared 
as described in example 451 was heated in polyphosphoric acid (70 g) at 1 10° C until no 
starting material remained by tic (40 min). Ice (500 g) was added with vigorous stirring, a 
thick brown precipitate formed which was removed by filtration and dried to give ethyl 5-. 
nitro-lH-indole-2-carboxylate (902) (6.04 g, 61%). This material was used without 
purification in the next step. ^H NMR 8 [(CD3)2SO] 12.59 (br, IH), 8.73 (d, J=2.4 Hz. IH), 
8.13 (dd. J=9.2, 2.4 Hz. IH). 7.61 (d, J=9.2 Hz, IH), 7.44 (s, IH), 4.38 (q, J=7.0 Hz, 2H). 
1.36 (t, J=7.0 Hz, 3H). 

EXAMPLE 453 

The preparation of (S-Nitro-lH-indol-2~vnmethanol (903) 

To a solution of ethyl 5-nitro-lH-indole-2-carboxylate (9.8 g, 42.0 nmiol) in methanol 
(300 mL) was added a solution of 2 M potassium hydroxide (31 mL, 63.0 mmol). The 
reaction mixture was heated at reflux for 2 h and dien the hot solution was filtered, poured 
onto ice, and acidified. The resultant fine pale brown precipitate was collected by filtration 
and dried. The crude acid was dissolved in tetrahydrofuran (250 mL) and stirred with 1,1'- 
carbonyldiimidazole (10.2 g, 63.0 mmol) with gentle warming for 2 h. Water (100 mL) was 
added and then solid sodium borohydride (7.9 g, 0.21 mol) was added portionwise over 
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30 min, the reaction mixture was stirred for a further 40 min and then it was quenched with 
1 M hydrochloric acid. The tetrahydrofuran was removed at reduced pressure and the residue 
was dissolved in ethyl acetate, washed, dried, and concentrated to give (5-nitro-lH-indol-2- 
yl)methanoI (903). This material was used without purification in the next step. 

EXAMPLE 454 

The preparation of 5-Nitro-lH-indole-2-carbaldehvde (904) 

A solution of crude (5-nitro-lH-indol-2-yl)meihanol (3.60 g, 18.7 mmol) in 
chloroform (200 mL) was heated at 50° C with manganese dioxide (20 g, 0.23 mol) for 3 h. 
The reaction mixture was then filtered through Celite and concentrated to give 5-nitro-lH- 
indole-2-carbaldehyde (904) (2.04 g, 57% through two steps). NMR 8 [(CD3)2SO] 12.64 
(br, IH), 9.96 (s. IH). 8.83 (d, J=2.3 HZ, IH), 8.18 (dd, J=9.0 Hz, 2.3 Hz, IH). 7.69 (d, J=0.7 
Hz. IH), 7.62 (d, J==9.0Hz, IH). 

EXAMPLE 455 

The preparation of 2-f2'f2-Chlorophenvl)ethenvll-5-nitro-lH-indole fCXVI; Ar=2- 

chlorophenvn (905) 

Reaction of the aldehyde (904) prepared as described in example 454 with 2- 
chlorobenzyltriphenylphosphonium chloride using the procedure described in example 37(at 
room temperature) gave the diene (905) as a mixture of E/Z isomers as a yellow solid (95%). 
Crystallisation from aqueous methanol yielded the pure E-isomer as yellow needles (80%), 
mp 230-232 °C. 'H NMR 8 [(CD3)2SO] 12.28 (br s, IH), 8.55 (d, J=2.3 Hz, IH), 8.03 (dd, 
J=9.1, 2.3 Hz, IH). 7.91 (dd, J=7.8, 1.5 Hz, IH), 7.32-7.61 (m, 6H), 6.92 (s, IH). Found: C, 
64.59; H, 5.68; N, 9.49. C16HUCIN2O2 requires C, 64.33; H, 5.68; N, 9.49. 

EXAMPLE 456 

The preparation of Methyl 2-f2-(5-nitro-lH-indol-2-vnethenvl1phenvl ether (CXVI: Ar=2- 
methoxvphenvl) (906) 

Reaction of the aldehyde (904) prepared as described in example 454 with 2- 
methoxybenzyltriphenylphosphonium bromide using the procedure described in example 37 
gave the diene (905) as a mixture of E/Z isomers as a yellow solid (95%) which was used 
without further purification. 
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EXAMPLE 457 

The preparation of Methvl 2-f2-n-methvl-S-nitro-lH-indol-2-vnethenvl1phenvl ether 
fCXVn: Ar=2-methoxvphenvl. R^^=Me) (907) 

Alkylation of diene (906) prepared as described in example 436 with methyl iodide 
using the procedure described in methods gave the corresponding diene (908) (94%) as a 
yellow solid (a mixture of E/Z isomers), which was used without further purification. 

EXAMPLE 458 

The preparation of 2-r2-(2-ChlorophenvnethenvlM-methvl-5-nitro-lH-indole fCXVII: 
Ar=2-chlorophenvl. R^^=Me) (908) 

Alkylation of diene (905) prepared as described in example 455 with methyl iodide 
using the procedure described in example 38 gave the corresponding diene (908) (99%) as a 
yellow solid. A sample was crystallised from methanol as orange needles, mp 161*163 ''C. 
1h NMR 5 [(CD3)2S01 8.53 (d, J=2.3 Hz, IH), 8.05 (dd, J=7.7, 1.6 Hz. IH), 8.02 (dd, J=9.1, 
2.3 Hz, IH), 7.67 (d, J=9.1 Hz, IH), 7.46-7.64 (m, 3H). 7.43 (dt, J=7.7, 1.6 Hz, IH), 7.36 (dt, 
J=7.7, 1.6 Hz, IH), 7.22 (s, IH), 3.95 (s, 3H). Found: C, 65.55; H. 4.19; N, 8.90. 
C17H13CIN2O2 requires C, 65.28; H. 4.19; N. 8.96. 

EXAMPLE 459 

The preparation of 4-(2-Methoxvphenvn-6-methvl-9«nitro-4,5.6.10c-tetrahvdropvrrolof3.4- 
c1carbazole-1.3(2H.3aH)>dione (CXVni; Ar=2-methoxvphenvl. R^^=Me) (909) 

Reaction of the diene (907) prepared as described in example 457 with maleimide 
using the procedure described in example 68 gave the adduct (909) (84%) as a glassy solid 
which was inmiediately aromatised. 

EXAMPLE 460 

The preparation of 4-(2-Chlorophenvl)-6-methvl-9-nitro-4.5,6,10c-tetrahvdropvrrolof3.4- 

clcarbazole-1.3(2HJaH)-dione (CXVm: Ar=2-chlorophenvl R^^=Me) (910) 

Reaction of the diene (908) prepared as described in example 458 with maleimide 
using the procedure described in example 68 gave the adduct (910) (88%) as a glassy dark 
solid which was immediately aromatised. 
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EXAMPLE 461 

The preparation of 4-(2-Chlorophenvl)-9-nitro-4.5.6.10c-tetrahvdroDvrrolor3.4-c1carbazole- 
1.3f2H.3air>-dione rCXVni: Ar=2-chloroDhenvl. R"^=H) f917) 

Reaction of the diene (90S) prepared as described in example 4SS with maleimide 
using the procedure described in example 68 gave the adduct (917) (74%) as a dark solid 
which was inmiediately aromatised. 

EXAMPLE 462 

The preparation of 4-(2-Methoxvphenvl)-6-methvl-9-nitropvTTolor3.4-c1carbazole- 
1.3f2H.6ID-dione fCXK: Ar=2-methoxvphenvL R'^^Mel (911) 

Aromatisation of the adduct (909) prepared as described in example 459 with 
manganese dioxide using the procedure described in example 79 except that the reaction time 
was only 4 h gave the nitrocarbazole (911) (50%) as a brown solid mp 320-330 'C (dec). 'H 
NMR 5 [(CD3)2SO] 11.24 (s, IH), 9.76 (d, J=2 Hz, IH), 8.50 (dd, J=9.1, 2.2 Hz, IH), 7.93 (s, 
IH), 7.91 (d, J=9.1 Hz, IH), 7.46 (t, J=7.3 Hz, IH). 7.38 (d, J=7.3 Hz. IH). 7.13 (d. J=7.3 Hz, 
IH), 7.08 (t, J=7.3 Hz, IH). 4.05 (s, 3H), 3.70 (s, 3H). Found: C, 65.76; H, 3.83; N. 9.30. 
C22H15N3OS requires: C, 65.83; H, 3.77; N, 10.47. 

EXAMPLE 463 

The preparation of 4-(2-Chlorophenvl)-6-methvl-9-nitropvrrolof3.4-c1carbazole-1.3(2H.6H)- 
dione fCXIX: Ar=2-chlorophenvl. R'°=Me) (912) 

Aromatisation of the adduct (910) prepared as described in example 460 with 
manganese dioxide using the procedure described in example 79 except that the reaction time 
was only 4 h gave the nitrocarbazole (912) (78%) as an orange solid, mp >320 "C. 'H NMR 
6 [(CD3)2SO] 11.35 (s. IH) 9.68 (d. J=2.3 Hz. IH), 8.46 (dd, J=9.1, 2.3 Hz, IH), 8.00 (s. IH), 
7.88 (d, J=9.1 Hz, IH) 7.47-7.62 (m, 4H) 4.04 (s, 3H). Found: C, 58.90; H, 3.28; N. 10.30. 
C21H12CI N3O4.H2O requires: C, 59.57; H, 3.30; N, 9.93. 
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EXAMPLE 464 

The preparation of 4-(2-Chlorophenvl)-9-nitropvTTolof3.4-c1carbazole-l,3(2H.6H)-dione 
(CXJX: Ar=2-chlorophenvl. R'°=ID (918) 

Aromatisation of the adduct (917) prepared as described in example 463 with 
manganese dioxide using the procedure described in example 79 except that the reaction time 
was only 4 h gave the nitrocarbazole (918) (84%) as a yellow solid, mp 233-258 °C. 'H 
NMR 5 [(CD3)2SO] 12.78 (s, IH) 11.33 (s. IH), 9.74 (d, J=2.5 Hz. IH), 8.45 (dd, J=9.1, 2.5 
Hz, IH), 7.80 (d, J=9.1 Hz, IH), 7.77 (s, IH), 7.60 (dd, J=7.2, 1.5 Hz, IH), 7.45-7.54 (m, 
3H). Found: C, 62.39; H, 3.03; N, 10,10. C20H10CI N3O4.I/6 hexane requires: C, 62.22; H, 
3.04; N, 10.37 

Representative Procedure for Method 34 of Scheme 21 
EXAMPLE 465 

The preparation of 9-Amino-4-('2-chlorophenvn-6-methvlpvrrolof 3.4-c1carbazole- 
1.3(2H.6H)-dione (CXX: Ar=2-chlorophenvl. R'°=Me) (914) 

The nitrocarbazole (912) (0.055 g, 0.14 mmol) prepared as described in example 463 
was suspended in a mixture of ethanohwater (4:1, 20 mL) and set at reflux. After 15 min iron 
powder (0.076 g, 1.4 mmol) was added, followed by acetic acid (0.041 g, 0.70 mmol). The 
red solution was refluxed for 1 hour, turning a dark colour. The cooled solution was filtered 
through Celite, washing with ethyl acetate (2 x 100 mL). The solvent was evaporated under 
reduced pressure, leaving a brown residue, which was dissolved in ethyl acetate (200 mL). 
The solution was washed with saturated aqueous sodium bicarbonate and saturated aqueous 
sodium chloride, then dried and worked up to give the amine (914) as a red solid, mp 208- 
216 "C. 'H NMR 5 [(CD3)2S01 11.00 (s, IH), 8.15 (d, J=2.2 Hz, IH), 7.68 (s, IH), 7.56 (dd, 
J=7.0, 1.9 Hz, IH), 7.43-7.49 (m, 4H), 7.02 (dd, J=8.7, 2.2 Hz, IH), 5.03 (br s, 2H, 
exchanges with D2O), 3.88 (s, 3H). Found: C, 64.48; H, 3.82; N, 10.32. C21H14CI N3O2.H2O 
requires: C, 64.12; H, 4.07; N, 10.68. 
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EXAMPLE 466 

The preparation of 9-AniinQ-4-f2-methoxvDhenvn -6-methvlDviToiof3.4-c1carbazole- 
1.3(2H.6H)-dione (CXX: Ar^2-niethoxvp henvl. R'°=Me) (913) 

The nitrocarbazole (911) prepared as described in example 462 was reduced with iron 
powder using the procedure described in method 34, to give the amine (913) as a brown solid 
(74%), mp 188-192 "C. 'H NMR 8 [(CD3)2SO] 10.87 (s, IH), 8.14 (d, J=1.7 Hz, IH). 7.61 (s, 
IH), 7.40-7.42 (m. 2H), 7.33 (dd, J=7.3, 1.6 Hz, IH). 6.98-7.10 (m, 3H). 5.00 (broad s, 2H, 
exchanges with D2O), 3.86 (s, 3H), 3.68 (s, 3H). Found: C, 69.61; H, 4.66; N, 9.32. 
C22Hi7N303.1/2C4H80 requires: C, 69.40; H, 5.06; N, 10.12. 

EXAMPLE 467 

The preparation of 9-Amino-4-(2-chlorophenvl')pvrrolof3.4-c1carbazole-L3(2H.6H)-dione 
(CXX: Ar=2-chloroDhenvl. R'°=m (919) 

~' The ninrocarbazole (9 1 8) prepared as described in example 464was reduced with iron 
powder using the procedure described in example 465 with a reaction time of 45 min. and the 
product was precipitated from THF: petroleum ethw to give amine (919) as a brown solid 
(91%), mp 216-222 "C. 'H NMR 5 [(CD3)2SO] 11.66 (s, IH), 10.96 (s, IH), 8.09 (d. J=2.3 
Hz, IH). 7.57 (dd, J=8.1, 1.8 Hz, IH). 7.40-7.50 (m, 4H). 7.35 (d, J=8.6 Hz, IH), 6.95 (dd, 
J=8.6, 2.3 Hz, 1H)4.95 (br s, 2H). EIMS found: M*=361.0611, 363.0587. C20H12CIN3O2 
requires 361.0818, 363.0589. 

Representative Procedure for Method 35 of Scheme 21 

RXAMPLE 468 

The preparation of N-r4-(2-MethoxvphenvlV6-methvl- 1 .3-dioxo- 1 .2.3.6- 
tetrahvdropvrrolor3.4-c1carbazol-9-vnacetamide (CXXI; Ar=2-methoxvphenvl. R'°=Me. 
R'*=Me) (916) 

I 

Acetic acid (1 mL) and acetic anhydride (1 mL) were mixed under nitrogen at 0 *C 
and the solution was stirred at 0 ^^C for 1 hour. A solution of the amine (913) (0.06 g, 0.16 
mmol) prepared as described in example 466 in dry dichloromethane was added and the 
mixture was allowed to warm to room temperature over 2 h and then the solvent evaporated 
under reduced pressure. The resulting yellow solid was purified by column chromatography 
on silica gel eluting with petroleum ether:ethyl acetate (100:0 to 0:100). The product (916) 



wo 03/091255 



PCT/IB03/01417 



-264- 

was then precipitated from tetrahydrofuran with petroleum ether as a yellow powder (0.044 
g. 67%), mp 300-304 °C. 'H NMR 5 [(CDs^SO] 10.98 (s, IH), 10.12 (s, IH), 8.99 (d. J=2.0 
Hz, IH). 7.97 (dd. J=8.8, 2.0 Hz, IH) 7.74 (s, IH), 7.66 (d, J=8.8 Hz, IH), 7.43 (dt, J=7.4. 1.7 
Hz, IH). 7.34 (dd. J=7.4. 1.7 Hz, IH), 7.12 (d, J=8.1 Hz. IH), 7.05 (t. J=8.1 Hz, IH), 3.95 (s, 
3H), 3.68 (s, 3H), 2.10 (s, 3H). Found: C, 66.10; H, 4.60; N, 9.44. C24H19N3O4.H2O requires: 
C, 66.82; H, 4.41; N. 9.74. 

EXAMPLE 469 

The preparation of 4-('2-Chlorophenvn-6-methvl-1.3-dioxo-1.2.3.6-tetrahvdropvrrolof3.4- 
ckarbazol-9-vlfomiamide rCXXI: AT^2-chloroDhenvl. R'°=Me. R''=ir> (920) 

Amine (914) prepared as described in example 465 and formic acid were reacted 
using the procedure described in method35 with a reaction time of 16 h to give the 
formamide (920) (92%) as a yellow powder, mp 345-348 "C. 'H NMR 6 [(CD3)2SO] 1 1.16 (s, 
0.5H), 11.12 (s. IH), 10.36 (m, 1.5H), 9.08 (d, J=2.0Hz, IH), 8.72 (m, 0.5H), 8.32 (d, J=1.8 
Uz, IH), 7.99 (dd, J=8.8, 2.0 Hz, IH), 7.85 (s, 0.5H), 7.83 (s, IH), 7.70-7.73 (m, 1.5H), 7.46- 
7.60 (m, 7H), 3.98 (s, 1.5H), 3.98 (s, 3H). FABMS found: [M+H]*=404.0790, 406.0779. 
C22H15CIN3O3 requires 404.0802, 406.0772. 

EXAMPLE 470 

The preparation of 4-(2-Chlorophenv!)-1.3-dioxo-1.2.3.6-tetrahvdropvrroIof3.4-c1carbazol-9- 
vlformamide (CXXI: Ar=2-chlorophenvl. R'°=H. R^=H) (921) 

Amine (919) prepared as described in example 467 and formic acid were reacted 
using the procedure described in example 468 with a reaction time of 4 h to give the 
formamide (921) (54%) as a yellow powder, mp 293-297 "C. 'H NMR 6 ((€03)280] 12.11 (s, 
0.5H), 12.08 (s, IH), 11.12 (s, 0.5 H), 11.08 (s, IH), 10.34 (s, IH), 10.30 (s. 0.5H), 9.03 (d, 
J=1.9 Hz, IH), 8.69 (m, 0.5H). 8.31 (d, J=1.8 Hz, 1.5H) 7.92 (dd, J=8.8, 1.9 Hz, IH) 7.42- 
7.65 (m, 9.5H). Found: C, 64.78; H, 3.53; N, 9.96. C21H12CIN3O3. Va THF requires: C, 64.86; 
H, 3.44; N, 10.32. 
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EXAMPLE471 

The prepararion of N-f4-f2-Chlorophenvn-6-meth vl-l .3-dioxo-l .2.3.6-tetrahvdroDvnolof 3.4- 
c1carbazol-9-vnacetaniide (CXXI: Ar=2-chlorophenvl. R '°=Me. R''=Me) (923) 

Amine (914) prepared as described in example 463 and acetic acid were reacted using 
the procedure described in example 468 with a reaction time of 14 h to give the acetamide 
(923) (85%) as a yellow powder, mp 338-340 °C. 'H NMR 5 [(CD3)2SO] 11 . 10 (br s, 
exchanges with D2O, IH), 10.14 (s, exchanges with D2O. IH), 9.01 (d, J=2.0 Hz, IH), 7.99 
(dd. J=8.9. 2.0 Hz, IH), 7.82 (s. IH). 7.68 (d, J=8.9 Hz, IH), 7.57 (dd, J=7.2, 1.9 Hz, IH), 
7,44-7.53 (m, 3H), 3.93 (s, 3H), 2.10 (s. 3H). Found: C, 64.44; H, 4.08; N, 8.98. 
C23H16CIN3O3.I/2CH3COOH requires C, 64.43; H, 4.03; N, 9.39. 

EXAMPLE 472 

The preparation of N-f4-f2-Chlorophenvn-l. 3-dioxo-l. 2.3.6-t etrahvdropvrrolor3.4- 
clcarbazol-9-vllacetamide (CXXI: Ar=2-chlorophenvl. R'°=H. R''=Me) (926) 

Amine (919) prepared as described in example 467 and acetic acid were reacted using 
the procedure described in example 468 with a reaction time of 4 h to give the acetamide 
(926) (43%) as a yellow powder, mp 240-245 "C. 'H NMR 6 [(CD3)2SO] 12.04 (br s, IH), 
11.07 (br s, IH), 10.10 (s, IH), 8.95 (d, J=2.1 Hz, IH), 7.90 (dd, J=8.8, 2.1 Hz, IH), 7.58 (m, 
2H), 7.42-7.51 (m. 4H), 2.10 (s, 3H). FABMS found: [M+H]* =404.0787, 406.0776. 
C22H15CIN3O3 requires 404.0802. 406.0772. 

Representative Procedure for Method 36 of Scheme 21 

EXAMPLE 473 

The preparation of N-f4-(2-ChlorophenvlV6-methvl-1.3-dioxo-1.2.3.6-tetrah vdroovrrolor3.4- 
c1carbazol-9-vn-3-(l-piperidinvnpropanamide (CXXI: Ar=2-ch lorophenvl. R'°=Me. R^=3- 
(l-pioeridinvnpropvn (925) 

3-Piperidinylpropanoic acid (0.036 g, 0.23 mmol) and l-[3-(dimethylamino)propyl]- 
3-ethylcarbodiimide hydrochloride (0.044g, 0.23 mmol) were combined in dry 
dimethylformamide (2 mL) at 0 "C under an atmosphere of nitrogen and left to stir for 1 h. A 
solution of the amine (914) (0.085 g, 0.23 nmiol) in dry dimethylformamide (3 mL) was 
added to the reaction mixture. The solution was allowed to warm to room temperanire over 
16 h. The solvent was removed under reduced pressure and the residue adsorbed onto silica. 
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Purification by column chromatography eluting with ethyl acetate:methanol:triethylamine 
(100:0:0 to 75:24:1) yielded (925) as a yellow solid (0.036 g. 30%), mp 241-246 X. 'H 
NMR 5 [(CD3)2SO] 1 1.12 (s, IH), 10.46 (s. IH), 9.92 (broad s, IH), 9.09 (d, J=2.0 Hz. IH). 
7.98 (dd, J=8.9, 2.0 Hz, IH) 7.83 (s. IH), 7.71 (d, J=8.9 Hz, IH), 7.45-7.60 (m, 4 H), 3.98 (s, 
3H), 3.38 (m, 2H), 3.10 (m, 2H), 2.95 (m, 2H), 1.80 (m, 4H), 1.42 (m. 2H). FABMS found: 
[M+H]*=515.1842, 517.1833. C29H28CIN4O3 requires 515.1850, 517.1820. 

EXAMPLE 474 

The preparation of N-r4-f2-Chlorophenvn-6-methvl-1.3-dioxo-1.2.3.6-tetrahvdropvrrolof3.4- 
c1carbazol-9-vl1-4-(dimethviamino)butanamide hydrochloride fCXXI: Ar=2-chlorophenvl. 
R'°=Me. R*=4-dimethvlaminobutvl) (928) 

Amine (914) prepared as described in example 465 was reacted with EDCI and 4- 
dimethylaminobutyric acid hydrochloride using the procedure described in example 473 to 
give the amide (928) (44%) as an orange powder, mp 331-333 "C. 'H NMR 5 [(€03)280] 
11.11 (s, IH). 10.25 (s, IH), 9.82 (br s, IH), 9.07 (d, J=2.0 Hz, IH), 7.98 (dd, J=9.0, 2.0 Hz, 
IH), 7.83 (s, IH), 7.70 (d. J=9.0 Hz, IH), 7.58 (m, IH), 7.44-7.52 (m, 3H), 3.97 (s, 3H), 2.99- 
3.11 (m, 4H), 2.77 (s, 6H), 2.00 (m, 2H). FABMS found: [M+H]*=489.1689, 491.1681. 
C27H26CIN4O3 requires 489.1693, 491.1664. 

Representative Procedure for Method 37 of Scheme 21 

■ 

EXAMPLE 475 

The preparation of 4'-(2'Chlorophenvn-6'methvl-9-(methvlamino')pviTolo[3.4-c1carbazole- 
1.3f2H,6HVdiQne (CXXII: Ar=chloroDhenvK R^^=Me, R^=H) (922) 

Borane methylsulphide complex (0.074 mL, 0.78 mmol) and trimethylborate (0.089 
mL, 0.78 mmol) were added at 0 ®C under an atmosphere of nitrogen to a solution of amide 
(920) (0.105 g, 0.26 mmol) prepared as described in example 469 dry tetrahydrofuran (10 
mL) After stirring at 0 ""C for 30 min. the solution was allowed to warm to room temperature 
over 16 h. Methanol (200 mL) was added and the reaction mixture was stirred for 12 h. The 
solvent was removed under reduced pressure and the yellow residue was purificatied by 
column chromatography on silica, eluting with petroleum ether:ethyl acetate (100:0 to 0:100) 
to give (922) as a red solid (0.053 g. 45%), mp 293-296 ^C. NMR 6 [((3)3)280] 11 .01 (br 
s, IH), 8.10 (d, J=2.3 Hz, IH), 7.69 (s, IH), 7.57 (dd, J=7.1, 2.0 Hz, IH), 7.42-7.52 (m, 4H), 
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7.02 (dd, J=8.8. 2.3 Hz, IH). 5.61 (q. J=5.2 Hz,.lH). 3.90 (s. 3H), 2.81 (d, J=5.2 Hz. 3H). 
EMS found: M*=389.0929, 391.0905. C22H,6C1N302 requires 389.0931, 391.0902. 

EXAMPLE 476 

The preparation of 4-(2-ChloroohenvlV9-fethvlaminoV6-niethvlDvrrolof 3. 4-c1carbazole- 

I. 3r2H.6m-dione fCXXII: Ar=chlorophenvl. R'°=Me. R^=Me) (924) 

Amide (923) prepared as described in example 471 was reduced with borane 
methylsulphide complex using the procedure described in method37 to give amine (924) as a 
red powder, mp 232-236 "C. 'H NMR 5 [(CD3)2SO] 11.00 (s, exchanges with D2O, IH). 8.13 
(d. J=2.2 Hz, IH), 7.69 (s, IH), 7.57 (dd, J=7.0. 2.0 Hz. IH), 7.42-7.51 (m, 4H), 7.05 (dd. 
J=8.8. 2.2 Hz, IH), 5.51 (t, J=5.4 Hz, exchanges with D2O. IH), 3.15 (m, 2H), 1.27 (t, J=7.1 
Hz, 3H). EIMS found: M*=403.1080, 405.1061. C23H18CIN3O2 requires 403.1087, 405.1058. 

EXAMPLE 477 

The preparation of 4-(2-chlorophenvn-9-(methvlamino)pvnolor3.4-c1carbazole-1.3 (2H.6H)- 
dione rCXXn: Ar=chlorophenvl. R'°=H. R''=H> (927) 

Amide (921) (0.051 g, 0.13 mmol) prepared as described in example 470 was reacted 
with borane methylsulphide complex using the procedure described in method 37 to give 
amine (927) (0.021 g, 43%) as an orange powder; m.p. 182-184''C. 'h NMR 5 [(CD3)2S01 

I I. 69 (broad s, IH), 10.97 (broad s, IH). 8.05 (d, J=2.1 Hz, IH), 7.40-7.57 (m, 5H), 6.97 (dd, 
J=8.7, 2.4 Hz. IH), 5.55 (q, J=4.9 Hz, IH), 2.80 (d, J=5.2 Hz, 3H). EIMS found: 
M*=375.0768, 377.0749. C2iH,4ClN302 requires 375.0774, 377.0745. 

Representative Procedure for Method 38 of Scheme 21 

EXAMPLE 478 

The preparation of 9-(Dimethvlamino'>-4-(2-methoxvphenvn- 6-methvlpvrrolor3.4- 
r1 carhazole-1.3(2H.6H)-dione fCXXHI: Ar=methoxvphenvl. R'°=Me. R^=H) (915) 

Amine (913) (0.049 g, 0.13 mmol) prepared as described in example 466 was 
suspended in methanol (15 mL) and stirred at 0 'C. Formaldehyde (0.01 mL of a 37 % 
aqueous solution, 0.13 nunol) was added followed immediately by sodium cyanoborohydride 
(0.022 g, 3.5 mmol) portionwise and the mixture was stined at room temperature for 14 h. 
The solvent was removed under reduced pressure and the residue dissolved in ethyl acetate 
(100 mL). The solution was washed with water (2 x 100 mL), sat. aq. sodium chloride (2 x 



wo 03/091255 



PCT/IB03/01417 



-268- 

100 mL), then dried over anhydrous sodium sulphate and the solvent evaporated. Hie residue 
v^as chromatographed on silica, eluting with petroleum etheridiethyl ether (100:0 to 0:100) to 
give (915) as a red solid (0.017 g. 33%). mp 246-251 "C. NMR 6 [(CD3)2SO] 10.92 (s. 
IH), 8.39 (d, J=2.5H2, IH), 7.67 (s, IH), 7.58 (d, J=9.0 Hz, IH), 7.41 (dt, J=7.4, 1.7 Hz, IH), 
7.37 (dd, J=7.4. 1.7 Hz, IH), 7.25 (dd, J=9.0, 2.5 Hz, IH), 7.10 (d. J=7.4 Hz, IH), 7.04 (t. 
J=7.4 Hz, IH) 3.91 (s, 3H), 3.68 (s. 3H), 2.99 (s. 6H). EIMS found M*: 399.1580. 
C24H21N3O3 requires399.1583. 



H 




(CXXVII) 

SCHEME 22 



Scheme 22 Procedures 
EXAMPLE 479 

The preparation of 4-(2-ChlorophenYn-l ,3-dioxo-h23.6-tetrahvdropvrrolof 3,4-clcarbazol-9- 
yl trifluoromethanesulfonate (CXXIV: Ar = 2-chlorophenvn (615) 

Compound (615) was prepared from (9) (I; (Ar =2-chlorophenyl) prepared as 
described in example 8 using the procedure described in example 307 to give a yellow oil. 
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'H NMR 5 [(CD3)2SO] 11.83 (s, IH). 11.03 (s, IH), 8.28 (s. IH), 8.32 (.< IH), 7.6-7.4 (m. 
5H), 7.07 (s. IH). EIMS found: M*=493.9946. C2iH,oClF3N2S05 requires-493.9951. 

EXAMPLE 480 

The preparation of 4-f2-ChloroDhenvn-9-vinvlpviTolor3.4-clc arbazole-1.3 (2H.61D-dione 
(CXXV: At =2-chlorophenvn (616) 

Compound (616) was prepared from (615) prepared as described in example 479 
(using the procedure described in example 309 , with tetraethyl tin as the stannane to give a 
yellow oil. 'H NMR 6 [(CD3)2S01 1 1.71 (s. IH). 1 1.48 (br, IH). 8.23 (s, IH), 8.78. (s. IH), 
7.99 (s, IH), 7.62-7.43 (m. 5H), 7.2-7.1 (m, IH). 6.10 (d. J= 17.6 Hz, IH), 5.46 (d, J=11.3 
Hz, IH). EIMS found: M*=372.0661. C22H13CIN2O2 requires 372.0666. 

EXAMPLE 481 

The preparation of 4-(2-Chlorophenvn-9-n .2-dihvd^oxvethvl'>pvrrolof3.4-c^ca^bazole- 
l ■3r2H.6HVdione rCXXVI: Ar=2-chlbrdphenvn'(617V ~ 

The diol (617) was prepared from (616) prepared as described in example 480 using 
the procedure described in example 300 to give a yellow solid, mp 265-268 **C. 'H NMR 5 
[(CD3)2SO] 12.06 (br, IH), 1 1.08 (br. IH), 8.87 (s, IH), 7.60-7.40 (m, 7H), 5.32 (d, J=3.8 
Hz. IH). 4.74 (m, 2H), 3.55 (m, 2H). EIMS found: M*=406.0718. C22HJ3CIN2O4 requires 
406.0720. 

EXAMPLE 482 

The preparation of 4-(2-ChloroDhenvlV9-f 2-hvdroxvethvnpvrrolor3.4-clcarbazole- 
1 ■3f2H.6HVdione rCXXVII: Ar =2-chlorophenvn (618) 

Compound (618) was prepared from (616) prepared as described in example 480 
using the procedure described in example 344 to give a yellow solid, mp 253-257 "C. 'H 
NMR 5 [(CD3)2SO] 12.03 (br, IH), 1 1.08 (br, IH), 8.73 (s, IH). 7.60-7.40 (m, 6H), 4.69 (t, 
J=5.2 Hz. IH), 3.71 (m, 2H), 2.93 (t, J=7.2 Hz, 2H). EIMS found: M*=390.0769. 
C22H15CIN2O3 requires 390.0771. 
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EXAMPLE 483 

Other novel checkpoint inhibitors 

Listed below are other checkpoint inhibitors of the present invention which may be 
prepared by process known in the art, processes described herein-above, or a combination of 
said processes. One of skill in the art will understand how each compound is prepared by 
reference to the disclosure herein. 
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COMPOUND NAME 



4-(4-Ainino-2-methoxy-phenyl)-9-hydroxy-6H- 
pyiTolo[3.4-c]carbazole- 1 ,3-dione 

N-[4-(2-Chloro-phenyl)- 1 ,3-dioxo- 1 ,2,3.6- 
tetrahydro-pyrrolo(3.4.clcarba2ol-9-yl]-aceiainide 

N-[4-(2-ChIoro-pheayl)-6-meihyl- 1 .3-dioxo- 
l,2,3,6-teirahydro-pyiTolo(3,4.c]carba2ol-9-yl]-4. 

dimeihylamino-butyramidc 



MP (deg Q APCI (pos)Found Mass 



308-316 



4-(2-Chloro-phenyl)-9-methyIamjno-6H- 
pynolo(3,4-c]carbazole- 1 ,3.dione 
9-Hydroxy-4-(2-meihoxy-4-iiiiro-phcnyl}-6H- 
pyiToIo(3,4-c]carba2ole- 1 ,3-dione 



4-(2-Ch)oro.phenyl)-9-hydroxy-8-(4-inorpholiii-4- 
yl-buiyl)-6H-pynolo[3,4-c]carbazole- 1 .3-dione; 
hydrochloride salt 



4.(2-Chloro-phenyl)-8-[3-(3.5.dimeihyl-pipcra2in. 
l-yl)-propoxyI-9-hydroxy-6-methyl-6H- 
pyiTOlo(3,4-c]carbazole- 1 .3-dione 



4-(2-Chloro-phenyl)-9.hydroxy-8-(3-hydroxy- 
propoxy)-6-methyl-6H-pynolo[3.4-c]carbazole- 

,3-dione 



4-(2-Chloro-phenyl)-8-(4-hydroxy-buloxy)-6- 
mcihyl-6H.pyrTolo[3,4-c]carbazole-l,3-dione 



4-(2-Chloro-phenyl)-8-(3,4.dihydroxy-butoxy)-6- 
methyl-6H-pynoIo[3.4-c]carbazole- 1 ,3-dionc 



4-(2-Chloro-phenyl)-6-melhyl-8-(4-inethylainino- 
buioxy)-6H-pyiTolo[3,4-c]carba2ole- 1 .3-dione 



240-245 



Acetic acid 4-(2-cHoro-pheny I)- 1,3-dioxo- 1,2,3,6- 
ieirahydro-pynrolo[3,4-c]carbazol-9-yl ester 



182-184 



242-244 



191-193 



252-254 



285-288 



221-223 



240-243 



204-208 



293-296 



4-(2-Chloro-phenyl)-9-hydroxy-8-(4.melhylamino- 
buiyl)-6H-pyrrolo[3,4-c]carba2ole-l,3-dione 

2-(9-Hydroxy- 1 ,3-dioxo- 1 .2.3.6-ietrahydro- 
yrTolo[3.4-c]carbazol-4-yl)-benzamide 



212-214 



330-334 



488/450 



wo 03/091255 



PCT/IB03/01417 



-272- 



4-(2-Chloro-phenyl)-6-meihyl-8-piperidin-3-yl-6H- 
pyrTolo[3,4-c)carba201e-l ,3-dione 



C0^4P0UND NAME 



MP (deg C) APCI (pos)Found Mass 



444.1/446.1 



8-(3- Amino-pyrrolidine- 1 -carbonyl)-4-(2-chloro- 
phenyl)-6-melhyl-6H-pyTrolo[3.4-c]carbazole-l,3- 

dione.hydrochlonde salt 

4-(2-Chloro-phenyl)-9-pyridin-2-yl-6H- 
pyrrolo[3,4-c]carbazole- 1 .3-dione 

it.(2-Chloro-phenyl)-9-pyridin-4-yl-6H- 
pyrrolo[3,4-c]carba2olc- 1 ,3-dione 



295-297 



266-269 



473/475 



4-(2-Chloro-phenyl)-8-(3-dimethylaniino- 
propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione 



243-245 



4.(2-Chloro-phenyl)-6-methyl-9-pyridin-2-yl-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione 
4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8-(3-pyrrolidin- 1 -yl-propoxy)-6H- 
pyrrolo[3,4-c)carbazole- 1,3-dione 



257-259 



244-247 



N-[4-(2-Chloro-phenyl)- 1 ,3-dioxo- 1 .2,3,6- 
etrahydro-pyiToio[3,4-c]carba201-9-yl]-3- 

piperidin- 1 -y 1-propionamide 
4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(3- 
methylamino-propoxy)-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione 



300-310 



255.258(dec) 



4-(2-Chloro-phenyl)-8-(4-hydroxy-bul- 1 -enyl)-6- 
methyl-6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione 



280-283 



4-(2-Chloro-phenyl)-8-(4-hydroxy-butyl)-6-methyl- 
6H-pyiToloI3,4-c]carbazole- 1 .3-dione 



269-272 



4-(2-Chloro-phenyl)-8-(3-dinieihylamino- 
propoxy)-9-hydroxy-6-(3-hydroxy-propyl)-6H- 
yrrolo[3,4-c)carbazole- 1 ,3-dione 



180-183 



6-(3-Bromo-propyl)-4-(2-chloro-phenyl)-8-(3- 
dimelhylamino-propoxy)-9-hydroxy-6H- 
pyiTolo[3.4-c]carbazole- 1 ,3-dione 



296-300 (dec) 



4-(2-Chloro-phenyl)-8-(4-dimelhylamino-3- 
hydroxy-butoxy)-6-melhyl-6H-pyrrolo[3.4- 
c]carbazolc- 1 ,3-dione;hydrochloride salt 



228-233 
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COMPOUND NAME 


MP (deg O 


APCI (pos)Found Mass 


4-(2-Chloro-phenyl)-8-hydroxy-6-(3-hydroxy- 
propyl)-6H-pyrToloI3.4-c]carba2ole-l,3-<iionc 


ooi 'too 




4-(2-ChIoro-phcnyl)-8-(4-diincthylainino-bulyl)-6- 
incthyl-6H-pyrrolo[3.4-c]carbazole- 1 ,3-dione 


258-262 




4-(2-ChIoro-phenyI)-6-methyl-8-(4-pyiTolidin- 1 -yl- 
buiyl)-6H-pyiToIo[3,4-c]carbazoIe- 1 ,3-dioiie 


231-234 




4-(2-Chloro-phenyl)-6-meihyl-8-(4-incihylaiiuno- 
hut vn-6H- DV]Tolor3 4-clcarbazole* 1 .3^]ione 


232-236 




4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy- 
f>ropyl)-8-(3-pynolidin- 1 -yl-propoxy)-6H- 

pyiT0i0[O|n*CJCari>a£OlC-* 1 , J'UIUIIC 


252-254 




4-(2-Chloro-phenyl)-8-[3-(3,5-dimethyl-piperazin- 
l-yl)-propoxy]-9-hydroxy-6-(3-hydroxy-propyl)- 
jti-pyrro J o i j , c j t oroazoic • 1 1 j "u lunc 


210-215 (dec) 

* 




4-(2-Chloro-phenyl)-9-hydroxy-8-(4-hydroxy- 

butyl)-6-niethyl-6H-pyiTolo[3,4-c]carba2ole-l,3- 

dione 


287-289 




8- { 3- [Bis-(2-hydroxy-eihyl)-amino]-propoxy ) -4- 
(2-chloro-phenyI)-9-hydroxy-6-methyl-6H- 
pyiroiOL^i^cjcaroazoie- 1 , j-aione 


129-132 




4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy- 
Dropyl)-8-[3-{4-methyl-piperaziii- 1 -yl)-propoxy]- 
6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione 


186-191 (dec) 




4-(2-Chloro-phenyI)-6-(3-hydroxy-propyl)-9-niiro- 
6H-pyrrolo[3,4-c]carba2ole- 1 ,3-dione 


268-272 


^_ 


9-Ainino-4-(2-chloro-phenyl)-6-(3-hydroxy- 
nronvlV6H-DviTolor3.4-clcarba2olc-L3-dionc 


230 (dec) 




3-[4-(2-Chloro-phenyl)-9-nitro-l,3-dioxo-2.3- 
dihydro-lH-pyiTolo[3,4-c]carba201-6-yl]-propionic 

acid 


256-258 




4-(2-Chloro-phenyl)-9-hydroxy-8-(4-hydroxy- 
butoxy)-6-methyI-6H-pyrrolo[3,4-c]carbazole- 1 ,3- 
dione 


225-227 




4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8- 
methoxy-6H-pyrrolo[3,4-c]carbazoIe- 1 ,3-dionc 


255-257 
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COMPOUND NAME 


MP (deg C) 


APCI (pos)Found Mass 


4-(2-ChIoro-phcnyl)-9-fluoro-8-mcthoxy-6-inclhyl- 
6H-pyrrolo[3,4-c]carbazo]e- 1 ,3-dione 


347-351 




4-(2-Chloro-phenyI)-9-nuoro-8-hydroxy-6-niethyN 

fiT-1-nviTn1nf d-c1carbazole- 1 .3-dione 


305-310 




4-(2*Chloro-phenyl)-8-(3-dimethylamino- 
propoxy)-6-(3-hydroxy-propyl)-6H-pyrrolo[3.4- 


208-211 




4-{2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-(3- 
pynolidin-l-yl-propoxy)-6H-pynolo[3,4- 
cjcaroazole- 1 , j-dione 


208-210 




4-{2-Chloro-phenyl)-9-fluoro-8-(3-hydroxy- 
propoxy)-6-meihyl-6H-pyiTolo[3,4-c]carbazole- 
J , j-aione 


311-315 




4-(2-Chloro-phenyl)-9-fluoro-6-inethyl-8-(3- 
meihylainino-propoxy)-6H-pyrrolo[3,4- 
cjcaroazole* 1,3-uione 


317-321 




4-(2-ChJoro-phenyl)-9-hydroxy-6-meihyl-8-(4- 

morpholin-4-yl-butyl)-6H-pyrrolo[3,4-c]carbazole- 

1,3'dione 


257-260 




4-(2-Chloro-phenyl)-9-fluoro-6-mclhyl-8-{3- 
pyrrolidin- 1 -yl-propoxy)-6H-pyiTolo[3,4- 
cjcaroazole- 1 . j-dione 


270-273 




4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
eihyl)-8-[3-(4-inethyl-pipera2in-l-yl)-propoxy]-6H- 
pyrrolol3,4-cjcarDazoie- 1 ,^-aione 


177-183 (dec) 




4-(2-Chloro-phcnyl)-8-(3-dieihyIainino-propoxy)- 
9-hydroxy-6-(2-hydroxy-ethyl)-6H-pyrTolo[3,4- 
c jcaroazoie- 1 , j-aione 


165-167 (dec) 




4-(2-Chloro-phenyl)-8-(3-dimelhylainino- 
propoxy)-9-fluoro-6-melhyl-6H-pyiTolo[3,4- 

^JCoiDaZOlC' J , J-OIUIIC 


272-275 




N-(4-(2-Chloro-phenyI)-6-(3-hydroxy-propyl)-l- 
mcthylene-3-oxo- 1 ,2,3,6-teirahydro-pyrrolo[3,4- 
:]carba2ol-9-yl]-formamide 


193-196 




4-(2-Chloro-phenyl)-6-ineihyl-8-pyridin-4-yl-6H- 
pyrrolo[3,4-c]carba2ole- 1,3-dione 




438.1 
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COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


4-(2-Chloro-phenyI)-9-hydroxy-6-(3-hydroxy- 
propyl)-8-pipcridin-4-yl-6H-pyrroloI3,4- 
cjcarbazole- 1 ,3-aione 




504/506 


8-(3-(R)- Amino-pyrrolidine- 1 -carbonyl)-4-(2- 
chIoro-phenyl)-6-methyl-6H-pynolo[3,4- 
cjcarbazole- 1 ,3-uione; nydrociuonae salt 




473.1 


8-{3-(S) Aniino-pyrrolidinc- 1 -carbonyl)-4-(2- 
chloro-pncnyl)-o-mcinyi-oH-pyrrolo[3,4- 
c]carbazoIe-],3-dione; hydrochloride salt 




ATX 1 


4-(2-Chloro-phenyl)-6-mclhyl-8-piperidin-4-yl- 
6H-pyrrolo[3,4-cjcarbazole- 1 ,3-aione; 




444.1 


4-(2-Chloro-phenyl)-6-inethyl-8-(piperazine-l- 
carbonyl)-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 
nydrocnionde salt 




473/475 


4-(2-Chloro-phenyl)-8-(4-dimelhylainino-butyl)-9- 
hydroxy-6-nieihyl-6H-pynoIo[3,4-c]carbazole- 1 ,3- 
dione 


246-250 




4-(2-Chloro-phenyl)-9-hydroxy-6-nielhyI-8-(4- 
pyrrolidin- 1 -yl-butyl)-6H-pyrrolo[3,4-c]carbazole- 
1,3-dione 


250-254 




4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(4- 
meth vlamino-but vl V6H-D vrrolor 3 .4-c1 carbazole- 
1,3-dione 


254 (dec) 




[4-(2-Ch!oro-phenyl)-6-methy I- 1 ,3-dioxo- 1 ,2,3.6- 
icu anyuiO'pyn^oioL J jcdrud£ui'7* / 1 J * lu ca 


300 (dec) 




4-(2-Chloro-phenyl)-9-hydroxy-8-(3-hydroxy-2- 
methyl-propoxy)-6-meihyl-6H-pyrrolo[3,4- 

cjcarbazole- 1 ,3-dione 


264-266 




4-(2-Chloro-phcnyi)-8-(4-dimethylaniino-butoxy)- 

9-hydroxy-6-mclhyl-6H-pyrroIo[3,4-c]carba2oIe- 

ly3-oione 


224-226 




4-(2-Chloro-phenyl)-6-(3-methoxy-propyl)-8- 

piperidin-3-yl-6H-pyrrolo[3,4-c]carbazole- 1 ,3- 
flinnp' hvdrochloride salt 




502.2 


4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-(3- 
melhylamino-propoxy)-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione 


208-214 
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COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


^Broino-4-(2-chloro-phenyl)-6-(3-hydroxy- 
propyl)-8-(3-meihyIanuno-propoxy)-6H- 
5yiTolo[3,4-c]carbazole- 1 ,3-dione 


190-196 




A \A /^Kilrkrn-nhpnvn.^mPthvl. 1 '^•diflYCV- 
'f-J^'H^Z'wniOro- piiCiljrl/*0"lliCllljrl 1 |J*uiuA.w" 

1.2.3,6-tetrahydro-pyrrolo[3,4-c]carbazol-8- 
ylmethyll-piperidine-l-carboxylic acid tert-butyl 

ester 


221-224 




4-(2-Chloro-phcnyl)-6-methyI-8-piperidiii-4- 
vlmethvl-6H-Dvrrolof 3.4-c1carbazo)e* 1 ,3-dione 


265-270 




4-(2-Chloro-phenyJ)-6-(3-methoxy-propyl)-8- 
piperidin-4-yl-6H-pyiTolo[3,4-c]carbazole-l,3- 
jion6,nyQrocniunuc aaii 




502.1 


4-(2-ChIoro-phenyl)-6-(3-hydroxy-propyl)-8- 
piperidin-3-yl-6H-pyiTolo[3,4-c]carbazole- 1 ,3- 
uonCt nyorownioriuc ^dii 




488.2 


4-(2-Chioro-phenyl)-6-(3-hydroxy-propyl)-8- 
piperidin-4-yl-6H-pyrrolo[3.4-c]carba2ole- 1 ,3- 
iionei nyarocnioricie saji 




488.1 


4-(2-Chloro-phenyl)-6-ineihyl-8-(perhydro- 1 ,4- 
diazepine* 1 -carbonyl)-6H-pyrrolo[3,4-c]carbazole- 
1,3-aione; nyurocnionae sail 




487/489 


4-(2-Chloro-phenyl)-9-hydroxy-6-inelhyl-8-I4-(4- 
methyl-piperazin-l-yl)-butyl]-6H-pynolo[3,4- 
cjcaroazoje- J , j-cuone 


247-250 




4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(4- 
pyrrolidin- 1 -yl-butoxy)-6H-pyrrolo[3.4- 
^ jcarDazoie- 1 , j-oionc 


243-245(dec) 




4-(2-Chloro-phenyl)-8-[4-(3,5-dimethyl-piperazin- 
l-yl)-butoxy]-9-hydroxy-6-melhyl-6H-pyiTOlo[3,4- 
c:]carbazole- 1,3-dione 


223-225 




i4-^^-^njuro*piicii jri^ Jiicuijri i , j*uiUAu- 1 

.etrahydro-pyrrolo[3,4-c]carbazole-8-carboxylic 
acid (2-dimelhylaniino-ethyl)-nieihyl-amide; 
compound with trifluoro-acetic acid 




488/490 


8-((S)-3- Amino-pyrrolidine- 1 -carbonyl)-4-(2- 
chloro-phenyl)-6-(2-.hydroxy-elhyl)-6H-pyrroIo 
[3,4-c]carbazole- l,3-dione;hydrobroniide salt 




503.1 



wo 03/091255 PCT/IB03/01417 

-277- 



COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


4-(2-Chloro-phcnyl)-6-(2-hydroxy-cthyl)-8- 
piperidin-4-yl-6H-pyiTolo[3.4-c]carba2ole- 1 ,3- 
dione; hydrobromide salt 




474.2 


^Amino-4-(2-chloro-phenyl)-6-(2-hydroxy-eihyl)- 
6H-ovrrolor3.4-clcarbazole- 1 ,3-dione 


221-224 




4-(2-Chloro-phenyl)-9-hydroxy-6'inethyl-8-[3-(4- 
meihyl-piperazin- 1 -yl)-propoxy]-6H-pynolo[3,4- 
^jcsTDoZOic- 1 ,3*-uionc 


209-212 




3-(9- Ainino-4-(2-chloro-phenyl)- 1 ,3-dioAO-2,3- 
dihydro- 1 H-pyrrolo[3.4-clcarba2ol-6-yl]-N-(2- 

Qinicinyiaiiuno-cinyi^-propiuiiaiiiiuc 


>350 




3-[4-(2-Chloro-phenyl)-9-formylainino-l,3-dioxc>- 
2.3-dihydro-lH-pyrrolol3,4-c]carba2ol-6-yl]-N-(2- 
dimethylamino-ethyO-propionamide 


240-244 




9-Ainino-4-(2-chloro-phcnyl)-7-nieihoxy-6-inethyl- 
6H-DviToIo[3 4-clcarbazo]e-1.3-dione 


318-323 




3-(4-(2-Chloro-phcnyl)-9-hydroxy-1.3-dioxo-8-(3- 
pyrrolidin-l-yl-propoxy)-2,3-dihydro-lH- 

jyiTOIOL Jf*f~CJCar DaZ.01"U~ jrJ j^pi upiuiiailliuc 


246-248 




4-(2-Chloro-phenyl)-6-methy!-8-pyiTolidin-3-yl- 
6H-pyrrolo[3.4-c]carbazole-l ,3-dione; 
tnnuoroaccuc aciQ saii 




428/430 


4-(2-Chloro-phenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3.6- 
teirahydro-pyrTOlo[3,4-c]carbazole-8-carboxylic 

acid 




403/405 NB. apcl(neg) 


N-[4-(2-ChIoro-phenyl)-7-inethoxy-6-methyl-l,3- 
dioxo- 1 .2.3.6-tetrahydro-pyrrolo[3.4-c]carba2ol-9- 

yl]-formamide 


313-317 




4-(2-Chloro-phenyl)-7-hydroxy-6-melhyl-9-nitro- 
6H-DViTolo[3.4-c1carbazole-l,3-dione 


>300 




4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(2-(l- 
methy]-pyrrolidin-2-yI)-eihoxyl-6H-pyrrolo[3,4- 
cjcarbazole- 1,3-dionc 


232-235 




4-(2-Chloro-phenyl)-9-hydroxy-6-mcihyl-8-[4-(4- 
methyl-piperazin-l-yl)-butoxy]-6H-pyrTolo[3,4- 
L]carbazoIe- 1 ,3-dione 


210-212 
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COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


4-(2-Chloro-phenyJ)-9-hydroxy-6-meihyl-8-(4- 
morpholin-4-yl-butoxy)-6H-pyTTolo[3,4- 


212 




N-[4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyl)- 1 ,3- 
dioxo- 1 ,2.3,6-telrahydro-pyiTolo(3,4-c]carba2ol-9- 
yl]-fonnainide 


273-275 




4-(2-Fluoro-6-niclhoxy-phcnyl)-9-hydroxy-6H- 
pyrro1o[3.4-c]carbazole- 1 »3*dione 




377 


N-[4-(2-ChIoro-phenyl)-6-(3-hydroxy-propyl)-8- 
methoxy- 1 »3-dioxo- 1 ,2,3,6-letxahydro-pyiToIo[3,4- 

rlriirKoTrtl-O-vll-acptflmide 




492/494 


N-I4-(2-Chloro-phenyl)-6-(3-hydroxy-propyI)-8- 
niethoxy-1.3-dioxo-l,2,3,6-tetrahydro-pyiTolo[3,4- 

"^Ir arha7n1-0- vl 1-f ormainide 




478/480 


N-(4-(2-Chloro-phenyl)-8-hydroxy-6-(3-hydroxy- 
propyl)- 1 .3-dioxo- 1 ,2,3.6-tetrahydro-pyrrolo[3 ,4- 
r 1 r n rfin 7 nl -Q - v1 1 - f ormami de 

M JUaJ u<t^wl 7 YIJ ' VKiiciuiiuw 




464/466 


6-Bulyl-4-(2-chloro-phenyl)-9-hydroxy-8-(3- 
byiTolidin-l-yl-propoxy)-6H-pyrrolo[3.4- 


222-225 




8-(3-(S)-Ainino-pyrTolidine-l-carbonyl)-4-(2- 

chloro-phenyl)-6-(3-hydroxy-propyl)-6H- 

pyiTolo[3,4-c]carba2ole-l,3-dione 




517 


4-(2-Chloro-phenyJ)-6-inethyl-8-pyiTolidin-2-yI- 
6H-pyrrolo[3,4-c]carbazole- 1 .3-dione 






8-(4-Amino-butyl)-4-(2-chloro-phenyl)-6-methyl- 
5H-pyTTolo[3.4-c]carbazole-l,3-dione 




432/434 


2-Dimethylamino-ethanesulfonic acid {3-[9-aiiuno- 
4-(2-chloro-phenyl)-l,3-dioxo-2,3-dihydro-lH- 
pyiTolo[3,4-c]carbazol-6-yl)-propionyl ) -amide 


>350 




2-Dimethylainino-ethanesulfomc acid {3-[4-(2< 
chloro-phenyl)-9-fonnylainino-l,3-dioxo-2,3- 
dihydro- 1 H-pyrrolol3,4-c]carbazoI-6-y1]- 

[)ropionyl} -amide 

,. 


>370 





wo 03/091255 



-279- 



COMPOUND NAME 


MP (deg Q 


APCl (pos)Found Mass 


4-(2-Chloro-phenyl)-9-hydroxy.6-mcthyl-8-(2- 
methyl-3-pyiTolidin- 1 -yl-propoxy)-6H-pyiTolo[3.4- 
c]caTbazole- 1 ,3-dione 






4-(2-Chloro-phenyl)-9-hydroxy-8-(3-hydroxy-2.2- 
diinethyl-propoxy)-6-meihyl-6H-pyrToIo[3,4- 

c]carbazole- 1 ,3-dione 


290-293 




4-(2-Chloro-phenyI)-9-meihoxy-6-incthyl- 1 ,3- 
dioxo-1.2,3,6-tetrahydro-pynroloI3.4-c]carba2oIe-8- 

carboxyhc acid 




435/437 


4-(2-Chloro-phenyl)-9-melhoxy-6-methyi- 1 ,3- 
dioxo- 1 ,23,6-tetrahydro-pyiTolo[3,4-c]carba2ole-8- 
carboxylic acid amide 




434/436 


4-(2-Chloro-phenyl)-9-niethoxy-6-methyM,3- 
dioxo- 1 ,2,3,6-tetrahydro-pyiToloI3,4-c]carba2ole-8- 
carboxylic acid (2-pynolidin-l-yl-eihyl)-amide 




531/533 


4^2-ChIoro-phenyl)-9-hydroxy-6-inethyl-l,3- 
dioxo- 1 ,2.3.6-iclrahydro-pyrrolo[3.4-c]carbazolc-8- 

carboxylic acid 




419/421 (APCIncg) 


4-(2-Chloro-phenyl)-9-hydroxy-6-melhyI- 1 ,3- 
dioxo- 1 ,2,3,6-teUahydro-pyrTolo[3,4-c]carbazole-8- 
carboxylic acid amide 




420/422 


4-(2-ChlorO"phenyl)-9-hydroxy-6-melhyl- 1 ,3- 
dioxo- 1 .2,3,6-teirahydro-pyrrolo[3.4-c]carbazole-8- 
carboxylic acid (2-pyiTolidin-l-yl-elhyl)-amide 




517/519 


N-[4-(2-ChIoro-phenyl)-7-hydroxy-6-methyl- 1 ,3- 

dioxo-1.2.3.6-ietrahydro-pyrrolo(3.4-c]carbazol-9- 

yl]-formamide 


>350 




4-(2-Chloro-phenyl)-(S-(2-hydroxy-ethyl)- 1 ,3- 
dioxo- 1 ,2,3.6-ietrahydro-pyrrolo[3.4-c]carbazole-8- 
carboxylic acid methyl ester 




449.1 


4-(2-Chloro-phenyl)-^methyM,3-dioxo- 1 ,2»3i6- 
ietrahydro-pyrrolo[3,4-c]carba2ole-8-carboxylic 
artrl r^-nvrrnlidin- 1 -vl-ethvlV amide 




501/503 


p.[4.(2-Chloro-phenyl)-8-(3-dimethylamino- 
bropoxy)-9-hydroxy- 1 ,3-dioxo-2,3-dihydro- IH- 
byrrolo[3,4-c]carbazoI-6-yl]-propionamide 


235-237(dec) 





wo 03/091255 PCT/IB03/01417 

-280- 



COMPOUND NAME 


MP (deg Q 


APCl (pos)Found Mass 


4-(2-Chloro-phenyl)-8-[3-(clhyl-propyl-ainino)- 
propylsulfanyl]-9-hydroxy-6-meihyl-6H- 
pyn-oloI3,4-c]carba2ole- 1 .3-dione 




520/522 


9-Hydroxy-6-melhyl-4-phenyl-8-(3-pyTTolidin-I-yl- 
propoxy)-6H-pyiToloI3,4-c]carba2ole- 1 3-dionc 


248-250 




?-Ainino-4-(2-chloro-phenyl)-6-inclhyl-7-vinyl- 
6H-DviTO]of 3,4-clcarbazole- 1 3-dione 


>350 




4-(2-ChIoro-phenyl)-8-(3-{R)dimeihylamiiio- 
pyrrolidinc-l-carbonyl)-6-(2-hydroxy-ethyl)-6H- 

pyrrOIO|^t4*CJCarDa2QlC~ 1 , J'Ulunc 




530.2 


N-[4-(2-Chloro-phenyl)-6-melhyI- 1 ,3-dioxo-7- 
vinyl-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazol-9- 
y ij -lonnanuac 


248-254 




N-t4-(2-Chloro-phenyl)-7-(l,2-dihydroxy-ethyl)-6- 
methyl- 1 .3-clioxo- 1 .2.3.6-letrahydro-pyrrolo[3.4- 
? J carDazoi*7''yi j*t ui indiTuuc 


>340 




N-[4-(2-Chloro-phenyl)-9-hydroxy-6-meihyl-1.3- 
dioxo- 1 ,2,3,6- tetrahydro-pyrroIo[3,4-c]carba2ole-8- 
carbonyl] -methanesulfonamide 


310-315 




^*iJiniCinyianuno~cinancsuiionic aciu i*v'\^^sMi%jr\r 
phenyl)-9-hydroxy-6-methyl- 1 ,3-dioxo- 1 ,2,3,6- 
ietrahydro-py]Tolo(3,4-c]carbazole-8-carbonyl]- 
aimoe 


285-293 




4-(2-Chloro-phenyl)-9-hydroxy-6-inethyl-l,3- 
dioxo- 1 ,2.3.6-tcirahydro-pyiTolo[3,4-c]carba2ole-8- 
carboxylic acid dimethylamide 




448/450 


4-(2-Chloro-phenyl)-9-hydroxy-8-(3-morpholin-4- 
vl-DroDOXvV6H-DYrTolo[3.4-c]carbazole- 1 ,3-dione 


178-184 




4-(2-Chloro-pheDyl)-9-hydroxy-6-methyl-8-(2- 
pyrrolidin- 1 -yl-cthoxy)-6H-pyrroIo[3,4- 
clcarbazole- 1 .3-dione 


242-244 




8-(3-Amino-propoxy)-4-(2-chloro-phenyl)-9- 
hydroxy-6-methyl-6H-pyrrolo[3,4-c]carbazolc- 1 ,3- 
dione; hydrochloride sah 


293-296 





wo 03/091255 
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COMPOUND NAME 


MP (deg Q 


APCI (po5)Found Mass 


4-(2-Chloro-phenyl)-9-hydroxy-6-meihyl-8-(2- 
meihyl-3-pyrrolidin- 1 -yl-propoxy)-6H-pyrrolo[3.4- 


245-248 




4-(2-Chloro-phenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3,6- 
letrahydro-pyiTo]o(3,4-€]carbazole-8-carboxylic 

ArtH /O-Htpthvlnminivethvn-ainide 




503/505 


4-(2-Chloro-phenyl)-6-raelhyl- ] ,3-dioxO' 1 ,2,3,6- 
etrahydro-pyiTolo[3,4-€]carbazole-8-carboxylic 

ariH f^-f^-mpthvl-ninerazin- 1 -vlVDronvll-amide 




544/546 


4-(2-Chloro-phenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3,6- 
ietrahydro-pyn'oIo[3,4-c)carbazole-8-carboxylic 

a/*iH ^'^.Ht^thvlamiiKV^-hvdroxv-nronvl^-amidfi 




533/535 


4-(2-Chloro-phenyl)-6-ineihyl- 1 ,3-dioxo- 1 ,2,3,6- 
ietrahydro-pyTTOlo[3,4-c]carbazole-8-carboxylic 
acid (3-pyrrolidin-l-yl-propyl)-ainjde 




515/517 


(f-i ^•\^niuro-pncii jrjy o \j uiiiiwLiijfiiiiiiiiiv^ 

pyrrolidine- 1 -carbonyl)-6-(2-hydroxy-clhyl)-6H- 
pyrTolo[3,4-c]carbazole-l,3-dione; Trifluro acetic 
acid salt 




531.2 


4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyl)- 1 ,3- 
dtoxo-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazole-8- 
carboxylic acid (2-pyrrolidin-l-yI-ethy))-amide 




531.3 


4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyl)- 1 ,3- 
dioxo- 1 ,2,3,6-tetrahydro-pynolo[3,4-c]carbazole-8- 

CaiDUAjrilC ociu au uuw 




432.1 


4-(2-Chloro-phenyl)-8-(3-dimethylamino- 
propoxy)-9-hydroxy-6H-pyrrolo(3,4-c]carbazole- 


155-160 (dec) 




4-(2-Chloro-phenyl)-9-hydroxy-8-[3-(4-methyl- 
)ipcra2in-l-yl)-propoxy]-6H-pyrrolo[3,4- 
cjcarbazole- 1,3-dione 


238-244 




4-(2-Chloro-phenyl)-9-hydroxy-8-(3-pyrrolidin-l- 
yl-propoxy)-6H-pyrrolo[3,4-c]carba2ole- 1 ,3-dione 


170-175 (dec) 




4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(2- 
morpholin-4-yl-cthoxy)-6H-pyrrolo[3,4- 
cjcarbazole- 1 ,3-dione 


292-294 





wo 03/091255 PCT/IB03/01417 
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COMPOUND NAME 


MP (deg Q 


PkVCl (pos)Found Mass 


iK2-Chloro-phenyl)-9-hydroxy-6-inelhyl-8-[2-(4- 
in«hyI-piperazin-l-yl)-clhoxy)-6H-pyrTolo(3.4- 
c]carbazole- 1 ,3-dione 


272-274 





N-(4-(2-Chloro-phenyl)-8-melhoxy-6-melhyl- 1 ,3- 
riir\v/\-i '5 "X #v.t«>tr9hvdm-nvTToIof3 4'<lcarbazol-9- 

yl]-fonnaniide 


338-342 


— 


4-(2-ChIoro-phenyl)-9-hydroxy-8-(3-hydroxy- 
propoxy)-6H-pyiTolol3,4-c]carba2ole-l,3-dionc 


235-239 




4-(2-Chloro-phenyl)-9-hydroxy-6-ineihyM,3- 
dioxo- 1 .2,3.6-lctrahydro-pyiToIo[3.4-c]carbazole-8- 
carboxylic acid (2-dimethylainino-eihyl)-melhyl 
-amide 




505/507 


4-(2-Chloro-phenyl)-9-hydroxy-6-melhyl-i.:3- 
dioxo-l,23,6-tetrahydro-pyrrolo[3,4-c]carba2ole-8- 
carboxylic acid (l-clhyl-pyrrolidin-2-yImethyl)' 
amide 




531/533 


4-(2-Chloro-phenyl)-9-hydroxy-6-methyl- 1 ,3- 
A\r\^r\^\ 0 1 A_t#>trahvdrft-nvrrolof3 4-clcarbazo]e-8' 
carboxylic acid (3-diethylamino-propyl)-amide 




533/535 


4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(lH- 
leirazol-5-yl)-6H-pyrrolo[3,4-c]carba2ole-l,3-dione 




445/447 


4-(2-Chloro-phenyl)-9-hydroxy-6-meihyl- 1 ,3- 
dioxo-l,2,3,6-ietrahydro-pyiTolo[3.4-c]carba2ole-8- 
carboxylic acid t2-(l-melhyl.pyiT0lidin-2-yl)- 
ethyl]-amide 




531/533 


4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8- { 3-[(2-hydroxy-ethyl)-methyl-amino]- 
propoxy)-6H-pyiTolo[3,4-c]carbazole-l,3-dionc 




538/540 


4.(2-Chloro-phenyl)-9-hydroxy-8- 1 3-((2-hydroxy- 
eihy))-methyl-amino]-propoxy)-6-methyl-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione 




508/510 


4-^z-\^nioro-pnenyi^-7-iiyuiuAy-ij''\A hj^uiuaj 
elhyl)-8-(3-piperidin- 1 -y!-propoxy)-6H- 
pyrrolol3,4-c]carba2ole- 1,3-dionc 




548/550 



wo 03/0912SS 

-283- 



COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


♦-(2-ChIoro-phenyl)-9-hydroxy-6-meihyl-8-(3- 
jiperidin- l-yl-propoxy)-6H-pynolo[3,4- 

• 

wjtai DoiUlC- 1, J"Uiuiit 




518/520 


8-[3-(Ben2yi-meihyl-aniino)-propoxy]-4-(2-chloro- 
phcnyl)-9-hydroxy-6-(2-hydroxy-clhyl)-6H- 

uyiiuiu| i/<i«A*iw" 




584/586 


8-(3-(Ben2yl-meihyl-amino)-propoxy)-4-(2-chloro- 
phenyl)-9-hydroxy-6-meihyl-6H-pyrTolo[3,4- 




554/556 


4-(2-Chloro-phenyI)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8-[3-(4-pyridin-2-yl-piperazin- 1 -yl)- 




626/628 


4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-[3-(4- 
pyridin-2-yl-pipcrazin-l-yl)-propoxy]-6H- 




596/598 


4-(2-Chloro-phenyl)-8-(3-dipcnlylaiiiino-propoxy)- 
9-hydroxy-6-{2-hydroxy-eihyl)-6H-pyn'olo[3.4- 

» JvaTDalicQlC'' 1 , J"U1U11C 




620/622 


4-(2-Chloro-phenyl)-8-(3-dipentylamino-propoxy)- 

9-hydroxy-6-methyl-6H-pyiTolo[3,4-c]carbazole- 

1,3-dione 




590/592 


cf-(/-i^nioro*pn6n jj^'O' i uiiucuiyiainiiiu" 
BthyI)-inethyl-axnino]-propoxy}-9-hydroxy-6-(2- 
Kydroxy-ethyl)-6H-pyrTolo[3,4-c]carbazole- 1 ,3- 

nif\nt> 

aionc 




565/567 


4-(2-Chloro-phcnyl)-8-{3-[(2-diniethylainino- 
ethyl)-methyl-ainino]-propoxy)-9-hydroxy-6- 

mpthvK^H.nviTo1or3 4-c1carbazole- 1 3«dione 




535/537 


4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8-[3-(3-hydroxy-pyiTo!idin-l-yl)-propoxy]- 
f^H-nvrmlnf^ d-clcarhazole-1 3-dione 




550/552 


4-(2-Chloro-phenyl)-9-hydroxy-8-[3-(3-hydroxy- 
pyrrolidin-l-yl)-propoxy]-6-meihyl-6H- 
L>Yn'o]o[3,4-c]carbazole- 1,3-dione 




520/522 


4-(2-Chloro-phcnyl)-8-[3-(cyclohexyl-methyl- 
ainino)-propoxy]-9-hydroxy-6-(2-hydroxy-eihyI)- 
6H-p>TroIo[3,4-c]carbazole-l ,3-dione 




576/579 



wo 03/091255 

-284- 



COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


4-(2-Chloro-phenyl)-8-[3-(cyclohexyl-mclhyl- 
amino)-propoxy]-9-hydroxy-6-inethyl-6H- 




546/548 


4-(2-Chloro-phenyJ)-9-hydroxy-6-(2-hydroxy- 
elhyl)-8-[3'{2-methyl-piperidin-l-yl)-propoxy)-6H- 
jyrroioi j("i*c J Col uo^vic* A ( uiic 




562/564 


4-(2-Chloro-phenyI)-9-hydroxy-6-melhyJ-8-(3-(2- 
methyl-piperidin- 1 -yl)-propoxy]-6H-pyrrolo[3,4- 

cjcaroazoie- 1 , j-aionc 




532/534 


4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8-[3-(2-hydroxymethyl-piperidin- 1 -yl)- 




578/580 


4-(2-Chloro-phenyl)-9-hydroxy-8-I3-(2- 
hydroxymethyl-piperidin-l-yl)-propoxy]-6-methyl- 




548/550 


4-(2-ChIoro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8-[3-(methyl-pyridin-3-yImethyl-amino)- 
propoxyj-oii-pyn^oioi j|*»~cjcatf uoiujc- 1 ,j'uiuiic 




585/587 


4-(2-Chloro-phenyl)-9-hydroxy-6-incihyl-8-[3- 
(melhyl-pyridin-3-ylinelhyl-amino)-propoxy]-6H- 

pyiTOIOl J,*r-CJCar DifcfcUIC- 1 , ^'UIUIIC 




555/557 


4-(2-ChIoro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyI)-8-[3-(2-hydroxymeihyl-pynolidin-l-yl)- 
propoxyj~uii"pyriuiv/[ jj'T^L.jWi.aj uacuic * , j-uiunc 




564/566 


4-(2-Chloro-phenyl)-9-hydroxy-8-(3-(2- 
hydroxyineihyl-pyiTolidin-l-yl)-propoxy]-6- 




534/536 


4-(2-ChIoro-phenyl)-8-[3-(ethyl-inethyl-amino)- 
propoxy]-9-hydroxy-6-(2-hydroxy-ethyl)-6H- 

rivrrnlnf'^ d-c!lcarh^olc<- 1 3-dione 




522/524 


4-(2-Chloro-phcnyl)-8-[3-(ethyl-methyUainino)- 
propoxy]-9-hydroxy-6-inethyl-6H-pyiTolo(3,4- 
clcarbazole- 1 ,3-dione 




492/494 


4-(2-Chloro-phenyl)-8-(3-dipropyIainino-propoxy)- 
9-hydroxy-6-(2-hydroxy-eihyJ)-6H-pyiToloI3.4- 
:]carba2ole- 1 ,3-dionc 




564/566 



wo 03/091255 PCT/IB03/01417 
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COMPOUND NAME 


MP (deg C) 


APCI (pos)Found Mass 


4-(2-Chloro-phenyl)-8-(3-dipropylamino-propoxy)- 

^-hydroxy-6-meihyl-6H-pyrrolo(3,4-c]carba2olc- 

1,3-dione 




534/536 


4-(2-Chloro-phenyl)-8-(3-diethylamino-propoxy)- 

9-hydroxy-6-nieihyI-6H-pyrTOlo(3,4-c]carbazolc- 

1,3-dione 




506/508 


8- { 3-IBis-(3-methyl-butyl)-ainino]-propoxy }-4-(2- 
chloro-phenyl)-9-hydroxy-6-nielhyl-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione 




590/592 


4-(2-Chloro-phenyl)-8-[3-(2,6-dimeihyl-piperidin- 
l-yl)-propoxy]-9-hydroxy-6-(2-hydroxy-eihyl)-6H- 
pyiTo!o[3,4-cJ caroazole- 1 ,3-aione 




-576/578 


4-(2-Chloro-pheny))-8-[3-(2,6-diineihyl-piperidin- 
l-yl)-propoxy]-9-hydroxy-6-melhyl-6H- 
pyrrolo[3,4-c]carbazoie- 1 ,3-aione 




546/548 


9-Hydroxy-6-(2-hydroxy-ethyl)-4-phenyl-8-(3- 
pyrrolidin- 1 -yl-propoxy)-6H-pyiTolo(3,4- 
c]carbazole- 1 ,3-dione 




500.2 


M 1 1— - .l\ O ^ 1-1. 1 * — — 

4-{2-Chloro-phenyl)-o-(3-dicyclonexylamino- 
propoxy)-9-hydroxy-6-(2-hydroxy-eihyl)-6H- 
pyiTo]o[3,4-c]carbazoIe- 1,3-dione; trifluoro-acetic 
acid salt 




644/646 


4-(2-ChIoro-phenyl)-8-(3-diisopropylaiiuno- 
propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3'dione; trifluoro-acetic 
acid salt 




564/566 


9-Amino-4-(2-chloro-phenyl>-6-inethyl-8-(3- 
pyrrolidin- 1 -yl-propoxy)-6H-pyrrolo[3,4- 
cjcarbazoie- 1 , j-dione 


285-288 


• 


N-(4-(2-Chloro-phenyl)-6-methyl- 1 ,3-dioxo-8-(3- 
pyrrolidin- 1 -yl-propoxy)- 1 ,2.3,6-ietrahydra- 
pyrrolOiJ,4-cjcarDazo!-v-yij-ioriiiaiTiicie 


262-264 




4-(2-Chloro-phenyI)-9-hydroxy-6-meihyl- 1 ,3- 
dioxo-l,2,3,6-teirahydro-pyrrolo[3,4-c]carbazole-8- 
suJfonic acid (2-pynolidin-l-yl-eihyl)-ainide 




553/555 









wo 03/091255 
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COMPOUND NAME 


MP (deg C) 


APCI (po$)Found Mass 


4-(2-Chloro-phenyl)-8-(3-cycJohexyIainino- 
)ropoxy)-9-hydroxy-6-inelhyl-6H-pyrrolo(3,4- 
c Jcarbazole- 1 ,3-dione 




532/534 


4-(2-ChJoro-phenyl)-9-hydroxy-6-methyl-8-(3- 
pyrrolidin-l-yl-propane-l-sulfinyI)-6H-pyrrolo[3,4- 

cjcarbazole- 1 ,3-dJone 


305-312 (dec) 


• 


4-(2-Chloro-phenyl)-9-hydroxy-6-meihyl-8-(3- 
pyrrolidin- 1 -yl-propane- 1 -suIfonyl)-6H- 
pyrTOloi3,4-cjcaroa20ie- 1 , J-aione 


252-258 (dec) 




4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
elhyl)-8-(4-pyrrolidin-l-yl-butyl)-6H-pyiTolo[3,4- 
cjcaroazole- 1 ,3-aioiie 


198-203 


• 


4-(2-Chloro-phenyi)-9-hydroxy-6-(2-hydroxy- 
Blhyl)-8-(4-morphoIin-4-yl-butyl)-6H-pyrrolo(3,4- 
:jcarDazole-l ,j-aione 


269-272 




4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-8-[4-(4-inelhyl-piperazin- 1 •yl)-butyl]-6H- 
pyrrolo[3,4-c]carDazoie- 1 ,3-dione 


196-201 




4-(2-Chloro-pheny!)-8-[3-(eihyl-propyl-amino)- 
buioxy]-9-hydroxy-6-meihyl-6H-pyrroloI3,4- 
cjcarbazole- 1 ,3-dione 


238-240 


■ 


4-(2-Chloro-phenyl)-9-hydroxy-6-ineihyl-8-(l- 
meihvl-S-ovrToIidin- 1 - vl-Dropoxy)-6H-pyiTolor 3,4- 
c]carbazo]e- 1 ,3-dione 


225-227 




9-Ainino-4-(2-chloro-phenyl)-8-(4-hydroxy-butyl)- 


224-227 




N-[4-(2-Chloro-phenyl)-6-methyl- 1 .3-dioxo-8-(4- 
pyrrolidin- 1 -yUbutyl)- 1 .2,3,6-letrahydro- 
pyi70i0i3,4-cjcarDa20i-v- yj J -lonnainjae 


252-257 




N-{4-(2-Chloro-phenyl)-6-methyl-8-[4-(4-incthyl- 
piperazin-l-yl)-butyl]-l ,3-dioxo- 1,2,3.6-ieirahydro- 

nvrrolof!) A»r1rarha7.n1-Q.vl\-fnrmafriide 


270-273 




N-[4-(2-Chloro-phenyl)-6-melhyl-8-(4-morpholin- 
4-yl-buiyl)- 1.3-dioxo- 1 ,2,3,6-teirahydro- 
pyrroIo[3,4-c]carbazol-9-y)]-fonnamidc 


205-209 
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COMPOUND NAME 


MP (deg Q 


APCI (pos)Found Mass 


?-Amino-4-(2-chloro-phcnyl)-7-(4-hydroxy-butyl)- 
5-methyi-6H-pYn'oIo[3,4-c1carbazole-l,3'dione 


202-208 




N-(4-(2.Chloro.phenyl)-7-(4-hydroxy-butyl)-6- 
methyl- 1 ,3-dioxo- 1 ,2.3.6-lelrahydro-pyrrolo[3,4- 

r1r'arK99nl.Q.vll.form9TTllde 


230-243 




N-[4-(2-Chloro-phenyl)-6-meihyl-7-(4-morpholin- 
4-yl-buiyl)- 1,3-dioxo- 1 ,2,3,6-ictrahydro- 

■tvrmlnr'^ A.r1r>9rK97nUQ»v11»fonTiamide 


256-260 




N- { 4-(2-Chloro-phenyl)-6-methyl-7-[4-(4-meihyl- 
piperazin- l-yl)-bulyl]- 1 .3-dioxo- 1 .2,3,6-tetrahydro- 

pyiTOlO[J,*HCJCalOaiUl-7*jJ / lllaJilJUC 


205-209 




N-[4-(2-Chloro-phenyl)-7-(4-dimeihylamino- 
buty l)-6-niethyl- 1 ,3-dioxo- 1 ,2,3,6-tetrahydro- 

'^ifrmlrkfl ^/*1o9rhA7n1*0»vn>forfnsifnidp 


257-259 




N-[4-(2-Chloro-phenyl)-6-meihy 1- 1 ,3-dioxo-7-{4- 
pyrrolidin- 1 -yl-butyl)- 1 .2,3,6-telrahydro- 


238-240 




9-Anuno-4-(2-chloro-phenyl)-6-methyl-7-(4- 
morpholin-4-yl-butyl)-6H-pyrrolo[3,4-c]carbazole- 


158-162 (dec) 




9-Ainino-4-(2-chloro-phenyl)-6-methyl-7-[4-(4- 
meihyl-piperazin- 1 -yl)-butyl]-6H-pyrrolo[3,4- 
cjcaToazoic** i , j-uionc 


162-166 (dec) 




9-Ainino-4-(2-chloro-phenyl)-7-(4-dimethylainino- 

buiyl)-6-methyl-6H-pyiTolo[3,4-c]carbazole-l,3- 

dlone 


211-215 




9-Aiiiino-4-(2-chloro-phenyl)-6-methyl-7-(4- 

pyrrolidin-l-yl-buiyI)-6H-pyiTolo[3,4-c]carbazole- 

1,3-dione 


204-206 





EXAMPLE 484 

Weel inhibition filter binding assay (OY) to test for Weel inhibition activity 

This assay provides a measure of inhibitory ability of the test compounds against 
isolated Weel kinase. 
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The Weel kinase assay measures enzyme mediated phosphorylation of tyrosine on a 
synthetic peptide substrate in the presence of compounds being tested. The assay was carried 
out in 96-well filter microtiter plates (Millipore #MADP NOB 10). Compounds were 
dissolved and diluted in DMSO. 10 jil 3 x EDB buffer (150 mM Tris, pH 8.0, 30 mM NaCl, 
30 mM MgCl2, 3 mM DTT), 18 ill water, and 2 \i\ of drug dilution were added to the test 

wells and mixed thoroughly. 10 ^1 of enzyme-substrate mixture was added to the wells. The 
Weel enzyme (human Weel kinase aa21S-647, Onyx Pharmaceuticals, expressed in and 
purified from a baculovirus protein expression system) concentration was 0.01 |xg/(xl and the 
substrate (Poly Omithine:Tyrosine (4:1), Sigma Chemical Co.) was 0.6 M-g/fil in 1 x EDB 
buffer. The plates were-mixed thoroughly for 5 minutes at room temperature. The reaction 
was started by adding 10 fxl of 1 x EDB buffer containing 47.5 jiM ATP (Sigma) and 

0.026 jxCi/|xl Y-^^P-ATP (ICN Biomedicals, Inc.) The plates were mixed at room temperature 
for 20 minutes. The reaction was stopped by adding 50 \i\ of ice cold 20% TCA with 0.1 M 
tetrasodium pyro-phosphate. Plates were incubated on ice or refrigerated at 4^C for 1 hour. 
Liquid reaction mixture was removed on a vacuum manifold, and the precipitated 
phosphorylated substrate was rinsed 5 times with 200 \i\ ice cold 10% TCA with 0.1 M 
tetrasodium pyrophosphate. 25 ^1 liquid scintillation cocktail were added to the membrane 
bound substrate and the plate read in a Microbeta (Perkin-Elmer) plate reader. Activity of 
compounds was calculated in comparison to uninhibited control determinations in each assay. 

The data shown in Table 3 demonstrates activities (IC50) of Weel less than 0.1 fiM 

ranging up to 1.65 /xM. However, Compound X with the highest Weel activity on this table 
is a representative compound from US Patent No. 4,912,107. Compound X does not fall 
within the ambit of this invention either structurally or as a checkpoint abrogator of the 
present invention. The activity of Compound X against Weel kinase in this assay is less 
potent than the upper limit for the preferred compounds. The data in Table 3 shows that the 
modification of the core structure leads to unexpected potency in the inhibition of Weel 
kinase and a selectivity of at least 10-fold over the inhibition of the PKC enzyme. 

The compounds of the present invention are considered to be suitable for use in an 
animal to treat cell proliferative diseases either alone or in conjunction with one or more 
other antineoplastic modalities if the Weel activity has an ICsoof less than 1 /xM in the assay 
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described above. Preferably the compounds have an IC50 of less than 0.5 and most 

» • 

preferably an IC50 of less than 0. 1 /xM 

TABLE 3, Weel. Chkl and PKC Activity 



WEEIOV CHKIA PKC 
ICjoOiM) ICsoOiM) lC5o(nM) 



Compound X 


1.65 


0.297 


3.6 


Compound of Example 94 


0.263 


0.056 


1.8 


Compound of Example 80 


0.006 


0.167 


1.49 


Compound of Example 68 


0.011 


0.435 


0.48 


Compound of Example 369 


0.428 


>10 


>4 


Compound of Example 230 


0.009 


4.46 


1.5 



EXAMPLE 485 

Chkl Enzyme Inhibition Assay 

In order to determine the inhibitory activity of the compounds of the present invention 
against Chkl, the following assay was performed to measure the inhibition of isolated Chkl 
enzyme. 

The assay was carried out in round bottom polypropylene 96-well plates (Costar). 
Compounds were tested in serial dilutions beginning with a high concentration of 50 fiM 
followed by up to nine 3-fold dilutions. Compounds were dissolved and diluted in DMSO. 
2 \il of drug were spotted on the bottom of the assay plates, then diluted with 58 |li1 of Chkl 
buffer (20 mM Tris, pH 8.0, 50 mM NaCl, 10% Glycerol, 10 mM MgCl2, 5 mM 

dithiothreitol), and mixed at room temperature for 1 minute. 20 [il of buffer containing 
250 Tig/well Chkl enzyme (Onyx Pharmaceuticals) and 1 (xg/well GST-Cdc25 substrate 
(Onyx) were added. Contents of the wells were mixed for 1 minute and incubated at room 

temperature for 10 minutes. 20 jil of buffer containing 20 ^iM ATP and 0.4 \xC\ ATP [y-^-'P] 
were added. The contents were mixed for 1 minute and incubated at 30°C for 30 minutes. The 
reaction was stopped by adding 50 (xl of 120 mM EDTA to each well, except the control 
wells already containing EDTA. 140 ii] of the contents of the wells were transferred to the 
wells of Reacti-Bind Glutathione Coated White 96- Well Plates (Pierce). Contents were mixed 
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for 1 minute and incubated at room temperature for 1 hour. All of the wells were rinsed three 
times each with 300 vil PBS and air dried. 200 MicroScint 20 (Packard) was put in the 
wells. Plates were sealed with an adhesive cover and counted in a Top Count Microplate 
Scintillation counter (Packard). Activity of compounds was calculated in comparison to 
uninhibited control determinations in each assay. 

The data shown in Table 4 demonstrates activities (IC50) of Chkl less than 0.002 /xM 
ranging up to 0.297 fiM. However, Compound X with the highest Chkl activity on this table 
is a representative compound from US Patent No. 4,912,107. Compound X does not fall 
within the ambit of this invention either structurally or as a checkpoint abrogator of the 
present invention. The activity of Compound X against Chkl kinase in this assay is less 
potent than the upper limit for the preferred compounds. The.data in Table 4 shows that the 
modification of the core structure leads to unexpected potency in the inhibition of Chkl 
kinase and a selectivity of at least 10-fold over the inhibition of the PKC enzyme. 

The compounds of the present invention are considered to be suitable for use in an 
animal to treat cell proliferative diseases in conjunction with another antineoplastic modality 
if the Chkl activity has an ICsoof less than 0.275 fiM in the assay described above. 
Preferably the compounds have an IC50 of less than 0.2 and most preferably an IC50 of 
less than 0.1 /iM 



TABLE 4. Weel, Chkl and PKC Activity 





WEEIOY 
ICso(mM) 


CHKIA PKC 
ICsodiM) ICgodiM) 


Compound X 


1.65 


0.297 3.6 


Compound of 


0.193 


0.013 0.132 


Example 198 


Compound of 


0.295 


0.002 0.171 


Example 214 



Some of the compounds of the present invention are dual inhibitors, being selective 
for inhibiting both Weel and Chkl activity. These compounds may be equal in efficacy to 
the compounds that selectively inhibit either Weel or Chkl even if the activity against either 
enzyme is higher than that desired for the single inhibitors. Preferably the dual inhibitors 
have an IC 50 of less than 1 jiM, more preferably less than 500 nM and most preferably less 
than 100 nM. 
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TABLE5. Dual Inhibitors 



WEEIOY 
IC50(>iM) 



CHKIA 

ICsoOiM) 



Compound of Example 363 



0.057 



0.02 



Compound of Example 366 



0.075 



0.014 



EXAMPLE 486 

Mvt>l Inhibition Scintillation Proximity Assay to Test for MvM Inhibition Activity 

This assay provides a measure of inhibitory activity of the test compounds against 
isolated Myt-1 kinase. 

The assay was carried out in 96-well SPA (Scintillation Proximity Assay) plates from 
Wallac. The compounds were tested at 50 iM followed by up to nine 3-fold dilutions (i.e., 
50. 16.67, 5.56, 1.85, 0.617, etc.). Drugs were dissolved and diluted in DMSO. 2 (il of drug 
were spotted on the bottom surface of the wells of die SPA plates. 30 |Lil of MB buffer 
(50 mM Tris, pH 8.0, 100 mM NACl, 0.1% Tween 20, 1 mM MgCl2, 100 ^M DTT) 
containing 27 jiM cold ATP were added to each well and then 9 ^il of MB buffer with 
177.8 TiM Myt-1 enzyme (MW = 54.6 kDa). Plates were mixed at room temperature for 
1 minute, then incubated at room temperature for 5-15 minutes. 9 ^1 MHKB buffer (50 mM 
Tris, pH 8.0, 1 mM MgCl2, 100 pM DTT, 0.1 mM Na3V04) with 88.9 TiM Cdc2/B 
(MW = 84.5 kDa) were added, mixed at room temperature for 1 minute. The plates were 
centrifuged up to 2400 RPM, and incubated for 30 minutes at SO'^C. 30 M-l MHKB buffer 
containing 1 jxM biotinylated histone HI (Amersham) peptide substrate (stock: 1 mM) and 
10 jiCi/jil ATP [y-^^P]) were added. The plates were mixed at room temperature for 
1 minute, centrifuged up to 2400 RPM, and incubated for 30 minutes at SO^'C. The reaction 
was stopped witii 200 jxl stop buffer, 5 mM EDTA and 0.1% Triton X-100 (from lOX stock 
of 50 mM EDTA and 1.0% Triton X-lOO diluted with PBS) with at least 20 jig/ml 
Streptavidin SPA beads (Amersham) and 50 jiM ATP. Plates were sealed with an adhesive 
cover, mixed by inverting 10 times, and incubated for 10 minutes at room temperature. The 
plates were centrifuged at 2400 RPM for 15 minutes at room temperature and counted in 
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Wallac Microbeta Trilux counter. Activity of compounds was calculated in comparison to 
uninhibited control determinations in each assay. 

None of the compounds of the present invention had IC so forMyt-1 activity in this 
assay of less than 10 \xM. Since phosphorylation of thr 14 on cdc2 (catalyzed by Myt-1 
kinase) is also a checkpoint establishing event, a compound that inhibits both Weel kinase 
and Myt-1 kinase may be a checkpoint abrogator due to its dual inhibitory activity. Lack of 
Myt-1 inhibition, therefore, rules out the contribnution of Myt-1 to check point abrogation. 
The absence of significant Myt-1 inhibitory activity of the compounds of the present 
invention demonstrates the selectivity of theses compounds as Weel kinase and Chkl kinase 
. inhibitors. . . - 

"EXAMPLE 487' - - -- 

Pr otein Kinase C fPKC) Assav 

The PKC assay provides a measure of inhibitory activity of the test compounds 
against PKC contained in a rat brain preparation. 

Enzyme was prepared from a preparation of rat brain (Promega) 0.5 (ig diluted with 
1.6 ml of 10 mM Hepes buffer pH 7.S. Reaction buffer was comprised of 150 mM Hepes 
buffer, 4 mM CaCl2, 15 mM MgCl2, 3 mM EDTA, 3.75 mM EGTA at pH 7.5. Histone 

substrate was made by dissolving histone HI (Sigma) in water at 1.5 mg/ml. 

Phosphatidylserine/diolein liposomes were made by mixing 75 \Jil of 10 mg/ml 

phosphatidyl serine (Sigma) in CHCI3 with 60 ^1 of 2.5 mg/ml diolein in CHCI3 (Sigma) in a 

glass vial and evaporating the CHCI3 under N2. The film was suspended in 1 ml water and 

sonicated 6 x 15 sec with a microtip probe at room temperature. 

To cany out the assay, 50 ^I buffer, 20 \x\ histone, 20 fxl liposomes, and inhibitor or 
solvent control were added to wells of a 96-well filter plate (Millipore) with enough water, if 
necessary, to make the final volume 1 10 20 p.1 of enzyme preparation solution were added 
and incubated for 10 minutes at room temperature. This was followed by the addition of 20 ^1 

of 32p ATP (75 jiM ATP in water, labeled ATP at 25 jiCi/ml) which was incubated for 
15 minutes at room temperature. The reaction was terminated by the addition of 50 fxl of 40% 
(w/v) trichloroacetic acid. The filters were washed by vacuum filtration with 5 x 125 ^1 of ice 
cold 10% (w/v) trichloroacetic acid. The filters were placed in scintillation fluor and counted 
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to determine precipitated labeled phosphate incorporated into substrate. The per cent 
inhibition was calculated in comparison to the uninhibited controls. 

EXAMPLE 488 

Cell-Based 96- Well Cdc2 Histone HI Kinase Assay for G2 Checkpoint Abrogation 

This cellular assay is a measure of the effect of the test compounds on the activity of 
the Cdc2/cyclin B complex on one of its physiological substrates, Histone HI. 

HT-29 cells 20,000 per well (NUNCLON™ cat no. 163320 96-well plate) were plated 
in 171 ill media [Dulbecco's Modified Eagle's Medium 4500 mg/L Glucose (DME High 
Glucose), 1% penicillin and streptomycin, 2% L-Glutamate. 10%FBS]. The plate was 
incubated at 3VC for 24 hours. 9 ^il of a 5 jiM Adriamycin solution was added to each well 
(250-nM final concentration) and incubated at 3TC for an additional 16 hours. Next, 20 ^1 
of 500 ng/mL nocodazole was added per well immediately followed by addition of 5 fxl test 
compound. The plate was incubated at 3TC for 4 hrs. The plate was removed from the 
incubator and spun in a Beckman GS-6R Centrifuge for 10 minutes, 800 rpm, 4X. The 
media was removed and the plate surface dried by blotting. 100 ^iL of PBS was added to 
each well. The plate was spun as above. The PBS was removed from plate and the plate 
surface was dried. 20 ^xl of lysis buffer (50 mM Hepes pH 7.5, 250 mM NaCl, 0. 1% NP 40, 
10 mM p.Glycerophosphate,l mM NaF,l mM EDTA,1 mM Pefabloc,l mM DTT, 0.1 mM 
sodium orthovanadate,10 ixg/ml Aprotinin, 20 |iM Leupeptin) was then added to each well 
followed by medium-speed rocking at 4°C for 45 minutes. After lysis, 30 jiL of kinase assay 
buffer (50 mM Hepes, 22 mM MgCl2, 1 mM DTT, 166.7 ng/jxl Histone HI, 83 pM ATP, 

0.033 jiCi/jil [Y-'^^PJATP) was added. The plate was incubated on a 32''C plate warmer for 
25 minutes. The kinase reaction was stopped by adding 80 ^il of 100 mM EDTA pH 7.8 to 
each well. The lysate was harvested onto a pre-wetted Wallac P-30 filtermat (Wallac 
1450-523, glass fiber filter with negatively charged P30 active groups size 90 x 120 mm) 
using 75 mM H3PO4 for 10 seconds, followed by a 10 second aspiration step. The filtermat 

v/as placed in a 75 mM H3PO4 bath and shaken gently for 10 minutes at room temperature, 

then placed within the fold of a single sheet of paper towel, and subjected to microwaves on 
high power for 2 to 3 minutes, or until filtermat is dry. The filtermat was placed in a sample 
bag (Wallac 1450-432), 5-ml nonaqueous scintillation fluid was added to the sample bag and 
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the bag was sealed. The samples were read in a Wallac 1450 MicroBeta Liquid Scintilation. 
Counter. The data shown in Table 6 demonstrate the cellular effect of a Weel and/or Chkl 
inhibitor on a physiological substrate of cdc2/cyclinB which complex is itself a substrate of 
Weel kinase. 



TABLE 6. Histone Kinase Assay 





WEEIOY 


CHKIA 


Histone Kinase 




1C5o(mM) 


IC50 (HM) 


IC50 (*aM) 


Compound of 
Example 80 


0.006 


0.166 


0.646 


Compound of 
Example 198 


0.1933 


0.013 


0.798 


Compound of 
Example 363 


0.057 


0.023 


0.505 



EXAMPLE 489 

Procedure for Clonogenic Assays in HT-29 Cells ± Adriamvcin 

This cellular assay is a measure of the toxicity of the test compounds in the absence 
and presence of DNA damage induced by a conventional chemotherapeutic agent. 

HT-29 cells were grown in Dulbecco's Modified Eagle Medium with high glucose, 
supplemented with 1 mM sodium pyruvate, 2 mM L-glutamine, 16 mM HEPES, 8 mM 
MOPS, and 10% fetal bovine serum. The cells were incubated at 3TC in an atmosphere of 
5% CO2 and 100% relative humidity. 

Two or three T-75 tissue culture flasks were seeded at about 50% confluency in 30 ml 
media and incubated for approximately 24 hours. Adriamycin (ADR) (dissolved at 5 mM in 
distilled water (dH20)) was added to the flasks to a final concentration of 1 uM or 500 nM. 

One flask received no ADR. The cells were allowed to incubate with the ADR for 1 hour. All 
flasks were then washed twice with 20 ml media allowed to incubate a further 16 hours in 
30 ml media. 

The stock agar (3.2% Seaplaque GTG Agarose (BioWhittaker Molecular 
Applications)) was suspended in distilled water and autoclaved for 20 minutes. The agar was 
melted prior to use in a microwave oven. The bottom agar was a 1:4 dilution of the slock agar 
in media with enough fetal bovine serum added to bring the solution to 10%. One microliter 
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was plated in each well of 6-well tissue culture plates and the plates allowed to harden. The 
cloning agar (a 1:8 dilution of stock agar in media with fetal bovine serum added to 10%) 
was prepared and held at 40X until used. 

The cells were trypsinized using Trypsin-EDTA and their concentration adjusted to 
75,000 cells per microliter with media. One hundred microliters of each cell suspension were 
placed into sterile 15 ml plastic centrifuge tubes. Twenty-five microliters of each test 
compound was added to appropriate tubes, followed by addition of 5 ml of warm cloning 
agar. The tubes were mixed well and 2 ml of the agar/cell suspension were added to duplicate 
wells of the 6-well plates that were coated with agar earlier. The plates were swirled and 
placed in the refrigerator for 5 minutes. After the plates returned to room temperature they 
were incubated for 10 to 14 days, until colonies were visible. The colonies were stained with 
INT (p-Iodonitrotetrazolium Violet) (dissolved in dH20 at 1 mg/ml and filter sterilized). One 

milliliter INT was added to each well and the plates incubated overnight at 37°C, 5% CO2, 

ami 100% relative humidity. The colonies were counted using a Hamamatsu video imaging 
system and ImageQuant software. 



TABLE 7. Clonogenic Assay Data 





% of Control Colonies 


% of Control Colonies 




With No DNA Damage 


With DNA Damage 


Compound of Example 366 


38% 


2.8% 


(250 nM) 







EXAMPLE 490 

Procedures for Western Blot determination of phosphotvrosine 15 on Cdc-2 and mobilitv 
shift of Mvt-1. 

These western blot assays measure the phosphorylation state of the physiologic 
substrate of Wee 1: tyrosine 15 on Cdc2 kinase. This is accomplished by means of a 
phosphospecific antibody whose signal is normalized by comparison to the total amount of 
Cdc2 detected in the samples. The shift of the Myt-1 protein to a lower mobility on a Western 
blot is used as a measure of progression into M phase of the cell cycle. 
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A. Procedure.for detecting phosphotyrosine 15, Myt-1 shift and total Cdc-2^fTom cultured 
HT-29 cells in response to potential check point abrogators ± Adriamycin and/or 
Nocodazole 

HT-29 cells were grown in Dulbecco's Modified Eagle Medium with high glucose, 
supplemented with 1 mM sodium pyruvate, 2 mM L-glutamine, 16 mM HEPES, 8 mM 
MOPS, and 10% fetal bovine serum. The cells were incubated at 3TC, in 5% CO2, and 

100% relative humidity. 

Cells were grown and treated in 6-well tissue culture plates. Cells were seeded in 

3 mL media at a concentration of 200,000 per mL. Once seeded the cells were allowed to 
attach 24 hours. 

All treatments were done in duplicate wells. The wells that were treated with 
Adriamycin (ADR) were exposed to 1 yM ADR for 1 hour. ADR was dissolved in sterile 
distilled water. After the 1 hour incubation the cells were washed twice with 2 ml media and 
then incubated in 3 ml media for 16 hours. After the 16-hour incubation, the cells were 
treated with various concentrations of abrogator ± Nocodazole (NOC) at 50 ng/ml. 
Abrogators were dissolved in dimethylsulfoxide (DMSO) at a concentration of 10 mM and 
diluted with growth medium before being added to the cells and NOC was dissolved at 
1 mg/mL in DMSO and diluted with growth medium before administration to the cells. The 
cells were incubated 6 hours with the abrogator and NOC. The duplicate wells were scraped, 
on ice, and combined in a 15 ml centrifuge tube. The wells were rinsed with Dulbecco's 
phosphate buffered saline (DPBS) without calcium and magnesium and the rinse combined 
with the scraped cells. The cells were centrifuged at 200 x g at 4T for 5 minutes. The 
supernatant was discarded and the pellets resuspended in 100 DPBS. The cell suspension 
was then transferred to 1.5 ml eppendorf centrifuge tubes and centrifuged at 4°C for 

4 minutes at 4000 rpm. After the supernatant was removed, the pellet was frozen on dry ice 
and stored at -80°C. 

The pellets were thawed on ice prior to lysis. The lysis buffer, ELB (2.5 mM 
HEPES (7.5), 150 mM NaCl, 25 pM NaF and 0.5% NP40 supplemented with 1 mM AEBSF, 
1 mM sodium orthovanadate, and 1 mM dithiothretol, and complete protease inhibitor 
cocktail tablets (Roche Biochemicals). The tablets were dissolved in 2 tvL distilled water and 
diluted 1:25 in the lysis buffer. The pellets were suspended in 100 \il complete lysis buffer 
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and incubated on ice for 30 minutes. Following lysis, the suspension was centrifuged at 
14,000 rpm for 15 minutes at 4*'C. The supernatant liquidwas collected and the protein 
concentration determined using the Pierce BCA protein Assay Kit per manufacturers 
instructions. The protein concentration was adjusted to 3 mg/mL with DPBS. The samples 
were then diluted 1:1 with Invitrogen 2 x tris-glycine sample buffer supplemented with 
50 |xl/ml 2-mercaptoethanol, boiled for 3 minutes, and stored frozen at -20X. 

Thirty micrograms of protein per lane were run on Novex pre-cast 12%, 1.5 mm, 
10-well, triS'glycine polyacrylimide gels using Novex running buffer and Invitrogen (See 
Blue Plus 2 molecular weight standards). The gels weare run at 100 volts for 30 minutes then 
125 volts for 1.5 hours. The proteins were transferred to 0.45 pm pore nitrocellulose 
membranes using Novex transfer buffer and the Novex X-Cell 11 blot module. The 
nitrocellulose membranes were blocked overnight at room temperature. The blocking buffer 
was 5 mM Tris (8.0), 150 mM NaCl, 0.1% Tween 20, 1 mM NaF, 10 mM glycerolphosphate, 
100 |lM sodium orthovanadate, and 3% bovine serum albumen. 

After blocking, the gels were cut with a razor blade and the top portion treated with 
anti Myt-1 antibody diluted 1:5000 with blocking buffer. The lower portion of the gel was 
treated with biotinylated antiphosphotyrosine 15, also diluted 1:5000 in blocking buffer. The 
membranes were incubated for 2 hours at room temperature with constant rocking. The 
antibody solutions were removed and the membranes were washed 3 times for 20 minutes 
each with TNT buffer. TNT buffer consisted of 50 mM Tris (8.0), 150 mM NaCl, and 0.1% 
Tween 20. Secondary antibody was then added in blocking buffer. Neutravidin HRP at 
1:40,000 was used for the biotinylated phosphotyrosine 15 blots and Bio Rad goat anti rabbit 
at 1:10,000 was used for the Myt-1 blots. The blots remained in secondary antibody for 

1 hour at room temperature followed by three 20-minute washes with TNT buffer. Protein 
bands were detected using the Amersham Pharmacia ECL detection kit and Kodak Bio Max 
film per manufacturer's instructions. 

The phosphotyrosine 15 membranes were stripped using the Chemicon International 
Re-Blot kit per manufacturer's instructions. The blots were then washed twice with TNT 
buffer and once with blocking buffer for 20 minutes each. Anti Cdc-2 (cdkl; Labvision 
Corporation) were diluted 150 ^il per 50 ml blocking buffer and incubated with the blots for 

2 hours at room temperature followed by three 20-minute washes in TNT buffer. The 
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secondary antibody was Bio Rad goat antimouse HRP and was diluted 1:10,000 in blocking 
buffer before a 1 hour incubation with the blots at room temperature. Three 20-minute 
washes preceded ECL detection. 

B. Procedure for detecting MPM_2 in cultured HT-29 cells +/- potential checkpoint 
abrogators, adriamycin,and nocodazole 

This assay uses polyclonal antibody to quantitate the M-phase specific histological 
markers in the determination of a mitotic index (fraction of cells found in mitosis). 

HT-29 cells were grown in Dulbecco's Modified Eagle Medium with high glucose, 
supplemented with 1 mM sodium pyruvate, 2 mM L-glutamine, 16 mM HEPES, 8 mM 
MOPS, and 10% fetal bovine serum. They were incubated at 37°C in an atmosphere of 5% 
CO2 and 100% relative humidity. 

Cells were seeded in 96-well tissue culture plates at 100 ^1 per well at a concentration 
of 40,000 per ml. The cells were allowed to attach and begin growing for 24 hours. 100 \il of 
adriamycin (ADR) at 2 joM (final = 1 fxM) was added to test cells and the cells incubated for 
i hour as above. Following the incubation, the plates were washed 2 times with growth 
media. The media was replaced with 100 fxl fresh media and incubate a further 16 hours. 
Serial 2-fold dilutions of potential abrogators were added to the test wells. The rows that 
received nocodazole (NOC) have 2 p.1 NOC added at 2.5 jig/ml. The plates were then 
incubated an additional 6 hours. Following the incubation, the plates were centrifuged for 
S minutes at 4^C at 200 g. One hundred microliters of Camoy' s fixative, 3 parts methanol to 
1 part acetic acid, was added directly to each well and left at room temperature for 
IS minutes. The media/fixative mixture was removed by suction and replaced with ice cold 
ethanol: acetic acid in a 20:1 ratio. The plates were stored at 4*'C until stained. 

The fixed cells were stained for MPM-2 using the Upstate Biotechnology MPM-2 
rhodamine detection kit per manufacturer's instructions. Briefly, the cells were washed with 
Dulbecco*s phosphate buffered saline (DPBS) with calcium and magnesium followed by 
incubation with blocking buffer consisting of 8% bovine serum albumen (BSA) for a 
minimum of 1 hour. The cells were then washed with PBS one time and treated overnight at 
4°C with primary antibody at 5 jmg/ml (100 jxl per well) diluted with DPBS with 1% BSA. 
The cells were then washed twice for 15 minutes each with DPBS and then incubated with a 
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1 : 1000 dilution of rhodamine conjugated goat antimouse IgG in DPBS with 1 % BSA for 
1 hour. The secondary antibody was washed off in three SO-minute washes with DPBS. The 
cells were then counterstained using the Molecular Probes Mycoflour idt to stain nuclei 
following the instructions for the kit. 

The stained cells were viewed under fluorescence microscopy using fluorescence . 
filters suitable for detecting rhodamine and DAPI stains. Images were captured using a Spot 
digital camera and images analyzed using ImageQuant to quantitate total nuclei and to count 
MPM-2 positive cells. 

MPM-2 Assay 
(Values are % of cells in M phase) • 





+ Media 


+ ADR 


+ NOC 


+ ADR + 
NOC 


Conu^ol 


8.4 


7.0 


26.4 


25.9 


Compound of Example 


26.4 


18.9 


37.2 


86.2 


363 @ 312.5 nM 











EXAMPLE 491 

Procedure for in vivo testing of Weeh Weel/Chkl or Chkl inhibitors in combination with 
adriamvcin or cisplatin 

These experiments measured the in vivo modulation of Pyl5 on Cdc2 in a tumor and 
assessed the therapeutic effect of Weel, Weel/Chkl or Chkl inhibitors of the present 
invention combined with a conventional agent. The therapeutic effect is measured by an 
increase in life span of treated animals. 

In vivo Experiments 

In vivo methods 

The initial in vivo experiments demonstrate biochemical and physiological evidence 
of Weel, Weel/Chkl or Chkl inhibition by examining modulation of the downstream target 
(i.e., the phosphorylation status of Cdc2 tyrosine 15) and cell cycle effects in L1210 murine 
leukemia tumor cells. LI 210 was chosen for its lack of p53 function, pronounced G2 
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accumulation in response to DNA damage, ease of propagation in mice, and rapid cycle time. 

CD2F1 mice weighing 25 to 26 g were inoculated intraperitoneally (ip) with 10^ or 5 x 10^ 
L1210 cells and randomized into treatment groups of 3 mice each. On Day 4, 5, or 6 after 
tumor implantation, the mice were treated with a single injection of DNA damaging agent 
(cisplatin, 8 or 6 mg/kg iv), one or more injections of the compound of Example 80 
(20 mg/kg ip, sc, or i v), or both agents. The injections of the compound of Example 80 were 
spaced 3 to 8 hours apart and were started simultaneously with the DNA damaging agent or 
after a delay of 8 or 16 hours. Control animals received only 0.2 ml saline iv. The DNA 
damaging agents were dissolved in saline and the compound of Example 80 was dissolved in 
1 of 2 vehicles: (1) 10% cremaphor, 10% ethanol. and 80% H2O or (2) 5% 

dimethylacetamide, 25% propylene glycol, and 70% polyvinylpyrrolidine (30% w/v in H2O). 

The mice were sacrificed at several time points ranging from 8 to 40 hours after 
conmiencement of treatment and the tumor cells were harvested in phosphate buffered saline 
.containing 1 mM sodium orthovanadate and S.mM EDTA. The L1210 cells were counted on 

a Coulter Counter and for each group an aliquot of 2.5 x 10^ cells were centrifuged and 

frozen as pellets and an aliquot of 2.5 x 106 was frozen in Vindelov's citrate buffer^ at 
-80T. 

The larger pellets were homogenized for 30 seconds with a sonicator in a cold lysis 
buffer (RIP A) containing 25 mM Tris (base) pH 7.4, 350 mM sodium chloride, 1% nonidet 
P40, 5 mM EDTA (tetrasodium), 0.5% sodium deoxycholate, 0.1% sodium dodecyl sulfate, 
1 mM AEBSF, 1 mM sodium fluoride, 0.5 mM sodium orthovanadate, 15 fxg/ml aprotinin, 
20 pM leupeptin, 10 mM P-glycerophosphate, and 1 mM DTT in H2O. The lysates were 

diluted 1:10 with a mixture of 4 parts RIPA and 5 parts 2 times Novex electrophoresis sample 
buffer which, when diluted to working concentration contained 2% sodium dodecyl sulfate, 
0.0025% bromphenol blue, 10% glycerol, and 60 mM dithiothreitol in H2O. The samples 

were heated at 98° for 5 minutes. Duplicate Novex 4% to 20% polyacrylamide Tris-glycine 
15-well 1 mm mini-gels were loaded with 15 jiil/well and run at 200 V (constant) for 
45 minutes. The proteins were transferred to nitrocellulose membranes in Novex transfer 
buffer at 25 V (constant) for 2 hours. One of each membrane was blotted for total Cdc2 
protein with LabVision MS-1 lOP antibodies at 1:200, followed by BioRad 172-101 1 goat 
antimouse IgG-HRP at 1:10,000. The other membrane was blotted for Cdc2 
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phosphotyrosine 15 (PtyrlS) with biotinylated rabbit polyclonal antibodies supplied by Onyx 
Pharmaceuticals at 1:5000, followed by Pierce 31001 neutravidin-HRP at 1:20,000 
(50 ng/ml). The antibodies were detected with Amersham ECL reagents. TTie blot images 
were captured on Kodak BioMax MR film and imaged on a Molecular Dynamics Personal 
Densitometer SI. Densitometry was performed with Molecular Dynamics Image QuaNT 
software. The densitometric values for Cdc2 PtyrlS were normalized for total Cdc2 protein 
(divided by the values for total Cdc2 to obtain a ratio of phospho:totai Cdc2) and divided by 
the ratio of the control samples to obtain percent of control phosphorylation values for each 
tumor sample. 

The smaller pellets were stained for DNA content by the method of Vindelov ( 
Vindel0v LL, Christensen U, and Nissen NI. A detergent-trypsin method for the preparation 
of nuclei for flow cytometric DNA analysis. Cytometry 1983;3: 323-327). They were 
analyzed for propidium iodide fluorescence on a Beckman-Coulter Elite flow cytometer. Cell 
cycle distributions were estimated by the broadened trapezoid model of Bagwell (Bagwell, 
C.B. Theoretical aspects of flow cytometry data analysis. In: K.D. Bauer, R.E. Duque, T.V. 
Shankey, (eds.). Clinical Flow Cytometry: Principles and Application, pp. 41-61. Baltimore: 
Williams & Wilkins, 1993) as implemented by the Verity Software House program ModFit 
LT. 

Subsequent in vivo experiments were designed to determine if the addition of a Weel, 
Weel/Chkl or Chkl inhibitor to standard chemotherapy with DNA damaging agents results 
in a therapeutic gain. CD2F1 mice weighing 24 to 26 g were inoculated widi lO^ L1210 cells 
ip and randomized into treatment groups of 6 mice each. On Days 3, 7, and 1 1 after implant, 
the mice were treated with a single iv injection of 1 of 3 dose levels of a DNA damaging 
agent (cisplatin or doxorubicin) alone or in combination with 2 ip injections of 1 of 2 dose 
levels of the compound of Example 80. Control mice received appropriate vehicle in place of 
active agents. Dose levels were based on mean group body weights. Mortality data were 
collected over a 3-week span and the median survival times of each group were calculated. 
Efficacy data (%T/C) are reported as the median life span of the treated animals divided by 
the median life span of the control animals times 100. The maximal %T/C of the combination 
groups was then compared with the maximal %T/C of the DNA damage. As shown on Table 
9, the only groups to derive a measure of the therapeutic gain were associated with addition 
of a Weel, Weel/Chkl or Chkl inhibitor of the present invention. 
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Table 9 

Cell cycle distribution of L1210 cells 





G, 


S 


G2M 


Saline control 




44.Z 


1 1.3 


Cisplatin 6nig/kg 


14.0 


26.4 


59.6 


Compound of 
Example 80 
20mg/kfi 


60.0 

• 


27.6 


12.4 


Cisplatin + 
Compound of 
Example 80 


82.5 


13.3 


4.2 



Cell cycle distribution of Lf2l0 cells treated in vivo with cisplatin at 6mg/kg and with the 
compound of Example 80 at 20 mg/kg. Cells were examined 24 hours after administration of 
drug and compound. Values are per cent of cells examined. 

All of the compositions and/or methods disclosed and claimed herein can be made 
and executed without undue experimentation in light of the present disclosure. While the 
compositions and methods of this invention have been described in terms of preferred 
embodiments, it will be apparent to those of skill in the art that variations may be applied to 
the compositions and/or methods and in the steps or in the sequences of steps of the methods 
for preparing these compounds. 
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wherein 

each dashed line represents an optional bond; 
r1 is hydrogen, halogen, alkyl, NR5r6 or 

an aryl or heteroaryl ring optionally substituted with up to five substituents selected 
from halogen, alkyl, haloalkyl, hydroxyl, nitro, cyano, C(0)R3, 0R3, 
S(0)mR3, NR3r4, 0C(0)R3, NR3(C0)0R4, CH2NR3r4, CH20R3, 

C00R3, CONR3r4, nr3C0R4, S02NR3r4, C0NHS02R3, NR3s(0)mR4 

NHCONR3r4, NR3C0^fHR4; or 

a cycloalkyl or cycloalkenyl ring optionally substituted with up to five 
substituents selected from, halogen, alkyl, haloalkyl, hydroxyl, nitro, cyano, 
C(0)R3, 0R3, S(0)mR3, NR3r4, 0C(0)r3, NR3(C0)0R4 CH2NR3r4, 

CH2OR3 C00R3, CONR3r4, nr3cOR4, S02NR3r4, COhfHS02R3^ 

NR3S(0)mR4, NHCONR3r4, NR3cONHR4; or 

a heterocyclic ring optionally substituted with up to five substituents 
selected from, halogen, alkyl, haloalkyl, hydroxyl, nitro, cyano, C(0)R3, 0R3, 
S(0)mR3, NR3r4, 0C(0)R3, NR3(C0)0R4 CH2NR3r4, CH20R3, 
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C00R3, CONR3r4, nr3cor4, S02NR3r4, C0NHS02R3, NR3s(0)mR4 
NHCONR3r4, NR3cONHR4; 

m is 0-2; 

X is hydrogen or halogen; 
yl is O, S(0)in,orNRlO; 

r9 is hydrogen, hydroxyl, halogen, NR3C(0)R'^, NHCONR3r4 (C=NR3)NHR4, 
NH(C=NR3)NHR4, NH(C=NH)NR3R4, NH(C=0)0R3, NR5r6 (CR5r6)j. 

r is 0-6; 

r2, r7, r8 and RIO are in each instance independently selected from ((CR^ 

R6)„T)a(CRll R^\)-Z wherein the sum n, a and b is in each instance less 
than 10; 

T may be absent, or, when present, is in each instance independently selected from O, 
C0NR3, CONHSO2, S(0)ni, NR3, NR^-O, 0-S(0)in, 8(0)^-0, NR3.S(0)2, 
or S(0)2-NR3; 

n is in each instance independently 0-6; 

a is in each instance independendy 0-6; 

b is in each instance independently 0-6; 

Z is selected from hydrogen, halogen, alkyl, haloalkyl, cycloalkyl, cycloalkenyl, 

heterocyclyl, aryl, heteroaryl, cyano, nitro, hydroxy, C(0)R3, C0NHS02R3, 

Or3, S(0)mR3, 0S02R3. NR3r4, C02R3, CONR3r4, NR3cOR4 
S02NR3r4, 0P0(0R3)(0R4), CH=CR3r4, cCR3, (C=NR^)NHR\ 

NH(C=NR^)NHR\ NH(C=NH)NR^R^ wherein the alkyl, cycloalkyl, 
cycloalkenyl, heterocyclyl, aryl or heteroaryl group may be substituted with up 
to four groups independently selected from halogen, alkyl, hydroxyl, nitro, 

cyano, 0R3, S(0)niR3, NR3r4, 0C(0)R3, NR3(C0)0R4, C(0)R3, C00R3, 
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CONR3r4. nr3C0R4, S02NR3r4, C0NHS02R3, NR3S(0)n,R4, 
CH2NR3r4 CH2OR3, NHCONR3r4. NR3cONHR4; 

r5, r6 r1 1 and R^^ are in each instance independently selected from hydrogen, 
hydroxyl, alkyl, haloalkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, 

heterocyclyl, halogen, cyano, nitre, 

CH2NR3r4, CH2OR3, C(0)R3, 0R3, 
S(0)niR3, NR3r4, C00R3, CONR3r4, S02NR3r4 , NHCONR3r4, 
NR3cONHR4; 

wherein the alkyl, haloalkyl, cycloalkyl, cycloalkenyl, heterocyclyl, aryl or 
heteroaryl group may be substituted with up to four groups independently 

selected from halogen, alkyl, hydroxyl, nitro, cyano, 0R3, S(0)mR3, NR3r4, 
0C(0)R3, NR3(C0)0R4, C(0)R3, C00R3, CONR3r4, NR3cOR4 
S02NR3r4, CONHSO2R3, NR3S(0)niR'*. NHCONR3r4, NR3cONHR4; 

r5 and or R^ ^ and R^^ together with the carbon atom to which they are 
attached may form a carbonyl group; or together with the carbon or heteratom 
to which they are attached may form a cycloalkyl or heterocyclyl group, said 
carbonyl, cycloalkyl or heterocyclyl group may be substituted with up to four 
groups independently selected from halogen, hydroxyl, nitro, cyano, alkyl, 

haloalkyl, alkyl, nitro, cyano, 0R3, S(0)xnR3» NR3r4, 0C(0)R3, 
NR3(C0)0R4, C(0)R3, C00R3, CONR3r4, nr3cOR4 S02NR3r4, 
CONHSO2R3, NR3S(0)niR'^, NHCONR3r4, NR3cONHR4; 

r3, r4 are independently selected from hydrogen, alkyl, haloalkyl or a substituted or 
unsubstituted carbocyclic group selected from cycloalkyl, cycloalkenyl, 
heterocyclyl, aryl. and heteroaryl, wherein the said alkyl, or a substituted 
group may be substituted with up to 4 groups selected from halogen, hydroxyl, 
nitro, cyano, alkyl, haloalkyl, alkyloxy, carboxy, COOH, CONH2, 

NHCOCH3, N(CH3)2, NHCH3, thiomethyl, thioethyl, SOCH3, SO2CH3; 
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r3 and together with the carbon atom or heteroatom to which they are 
attached may form a cycloalkyl or heterocyclyl group substituted with up to 
four groups independently selected from halogen, hydroxy!, nitro, cyano, 
alkyl, haloalkyl, alkyloxy, formyl, carboxy, acetyl, CH2NH2» CH2OH, 
COOH, CONH2, NHCOCH3, N(CH3)2. thiomethyl, thioethyl, SOCH3. 
SO2CH3, alkoxycarbonyl, alkylcarbonyl. alkynylamino, aminoalkyi, 
aminoalkylcarbonyl, amino, mono- or dialkylamino, 

or 

r3 and R^ together with the nitrogen to which they are attached may form a 
heterocyclic ring containing 3-8 members, up to four of which members are 
optionally carbonyl groups or heteroatoms independently selected from 
oxygen, sulfur. S(0), S(0)2, and nitrogen, wherein the carbocyclic group is 
unsubstituted or substituted with up to four groups independently selected 
from halogen, hydroxy, hydroxyalkyl, alkyl, haloalkyl, alkoxy, 
alkoxycarbonyl, alkylcarbonyl, alkynylamino, aminoalkyi, 
aminoalkylcarbonyl, amino, mono- or dialkylamino. 

2. A compound of according to Claim 1 in which R^ is selected from an unsubstituted 
aryl ring or an aryl ring substituted with up to 3 substituents selected from the group 
consisting of halogen, haloalkyl, alkoxy, hydroxyl, nitro, or NR3r4. 

3. A compound of according to Claim 1 wherein R^ is selected from a hydrogen, 
hydroxyl, halogen or NHCHO group. 

4. A compound according to Claim 1 wherein is oxygen. 

5. A compound according to Claim 1 wherein is sulfur. 

6. A compound according to Claim 1 wherein 

7. A compound according to Claim 1 wherein is NR5r6 or OH, r1 is aryl, and is 
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8. A compound according to Claiml wherein r9 is hydroxyl, is NR^O, and the bond 
represented by the dashed line (C — O) is absent. 

9. A compound according to Claim 3 wherein is hydroxyl and R^ is not hydrogen. 

10. A compound according to Claim 1 wherein R^ is not hydrogen, and R^ is hydrogen. 

11. A compound according to Claiml wherein R^ is hydrogen and R^ is 
((CR5R6)nT)a(CRl 1 r12)jj)-Z; wherein T may be absent or O and Z is NR3r4. 

12. A compound according to Claim 1 wherein which R^ is selected from halogen or 
hydroxyl and r8 is ((CR5R6)j^T)a(CRl ^ Rl2)b)Z wherein T and Z are absent. 

13. A compound according to Claim 1 wherein R^ is selected from NR^R^ and OH, R^ is 
((CR5R6)nT)a(CRl"lRl2)5)Z, and Y is selected from O and NR'°. 

14. The compounds: 

2-(4-(2,6-Dichlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 

c]carbazol-6( 1 H)-yl)ethyl methanesulfonate; 

2- (4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3.4- 

c]carbazol-6(lH)-yl)ethyl methanesulfonate; 

3- (4-.(2,6-Dichlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 

c]carbazol-6(lH)-yl)-N-[2-(dimethylamino)ethyl]propanamide; 

3-(4-(2-Chloro-6-methoxypheny l)-9-hydroxy- 1 ,3-dioxo-2,3- 
dihydropyrrolo[3,4-c3carbazol-6(lH)-yl)-N-[2-(dimethylamino)ethyl]propanamide; 

3-(4-(2-ChlorophenyI>9-hydroxy-l,3-dioxo-2.3-dihydropyrrolo[3,4- 
c]carbazol-6(lH)-yl)-N-(lH-tetraazol-5-yl)propanamide; 

3-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4. 
c]carbazol-6(lH)-yl)-N-[2-(lH-imidazol-5-yl)ethyl]propanamide(129); 

3-(4-(2-ChIorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrTolo[3,4- 
c]carbazol-6(lH)-yl)-N-[2-(4-morpholinyl)ethy]]propanamide(121); 

3-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2.3-dihydropyrrolo[3,4- 
c]carbazol-6(lH)-yl)-N-[2-(dimethylamino)ethyl]propanamide; 
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3-(4-(2-Chlorophenyl)-9-hydroxy-l,3-clioxo-2.3-dihydropyrrolo[3,4- 

c]carbazol-6( 1 H)-yl)propanenitrile; 

3-(4-(2-Chlorophenyl)-9-hydroxy-1.3-dioxo-2,3-dihydropyrrolo[3,4- 

c]carbazol-6( 1 H)-yl)propanoic acid; 

3-(9-Hydroxy-l,3-dioxo-4-phenyl-23-dihydropyiTolo[3,4-c]carbazol-6(lH> 

yOpropanamide; 

3- (9-Hydroxy-l,3-dioxo-4-phenyl-2,3-dihydropyrrolo[3,4-c]carbazol-6(lH)- 
yOpropanoic acid; 

4- (2,3-Dichlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(18) 4-(2-Chloro-5-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; . 

4-(2,6-Dibromophenyl)-9-hydroxypyrrolot3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2,6-Dichloro-3-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 

13(2H,6H)-dione; ~ 

4-(2,6-Dichloro-4-hydroxyphenyl)-9-hydroxypyiTolo[3,4-c]carbazole- 

l,3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)pyrrolo[3,4-c]carbazole- 

l,3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)pyrrolo[3,4- 

c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-9-hydroxy-6-[3-(lH-imidazol-l-yl)propyl]pyiTOlo[3,4- 

c]carbazole-l ,3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2,6-Diinethoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Bromophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
4-(2-Chloro-3-hydroxyphenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Chloro-4-hydroxyphenyl)-9-hydroxypyiTolo[3.4-c]carbazole-l,3(2H,6H)- 

dione; 
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4-(2-Chloro-6-hydroxyphenyl)-9.-hydroxypyrrolo[3.4-c]carba2ole-l,3(2H.^ 

dione; 

4-(2-Chloro-6-methoxyphenyl)-9-hydroxy-6-(2-hydroxyethyl)pyiTolo[3,4- 

clcarbazole-l,3(2H,6H)-dione (112); 

4-(2-Chloro-6-methoxyphenyl)-9"hydroxy-6-(3-hydroxypropyl)pyrrolo[3,4- 

c]carbazoIe-l ,3(2H,6H).dione; 

4-(2-Chloro-6-inethoxyphenyl)-9-hydroxy-6-[3-(4- 
morpholinyl)propyl]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chloro-6-methoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; .... 

4-(2-Chlorophenyl)-6-(2,3-dihydroxypropyI)-9-hydroxypyiTolo[3,4- 

c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-6-(2-hydroxyethyl)-9-hydroxypyrrolo[3,4-c]carbazole- 

l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-6-(3,4-dihydroxybutyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-Chlorophenyl)-6-ethyl-9-hydroxypyrTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2-hydroxypropyl)pyrrolo(3,4-c]carbazole- 

13(2H.6H)-dione (313). 

4-(2-Chlorophenyl)-9-hydroxy-6-(3-methoxypropyl)pyrrolo[3,4-c]carbazole- 

l,3(2H,6H)-dione(132). 

4-(2-ChlorophenyI)-9-hydroxy-6-[(2R)-3-hydroxy-2- 
methylpropyl]pyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[(2S)-3-hydroxy-2-methylpropyl]pyrrolo[3,4- 

c]carbazole-l,3(2H,6H)-dione (314). 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(lH-l,2,4-tria201-5- 
ylsulfinyl)ethyl]pyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

4-(2-Chloropheny l)-9-hy droxy-6-[2-( 1 H- 1 ,2,4-tria20l-5- 
ylsulfonyl)ethyI]pyiTolo[3,4-c]carbazole-1.3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(lH-imida2ol-2- 
ylsulfanyl)ethy l]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 
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4-(2-Chlorophenyl)-9-hydroxy-6-I2-(lH-iniidazol-2- 
ylsulfinyl)elhyl]pyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2.(lH-iniida2ol-2- 
ylsulfonyl)ethyl]pyn-olo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(lH-tetraazol-5-yI)ethyl]pyrrolo[3.4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-(4H-l,2,4-triazol-3- 
ylsulfanyl)ethyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2-hydroxy-3-(4- 
morpholinyl)propyl]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[2'-hydroxy-3- 
(methylainino)propyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione (284); 

4-(2-Chlorophenyl)-9-hydroxy-6-[3-(lH-imidazol-l-yl)propyl]pyrrolo[3,4- 

c]carbazole* 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-=hydroxy-6-[3-(lH-tetraazol-5-yl)propyl]pyiTolo[3,4- 

c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-[3-(methylsulfanyl)propyl]pyiTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-isopropylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-methylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
4-(3-Amino-2-chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(3-Aniinopheny])-9-hydroxypyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(3-Chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(4-(2-ChIorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 
c]carbazol-6(lH)-yl)butanenitriIe (241); 
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4-(4-(2-Chlorophenyl)'9-hydr6xy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 
c]carbazol-6(lH)-yl)butanoic acid; 

4-(4-Amino-2-bromophenyl)-9-hydroxypyrrolo[3,4.c]carbazole-l,3(2H,6H)- 

dione); 

4-(4-Aniino-2-chlorophenyl)-9-hydroxypyrToIo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

6-(2-Chloroethyl)-4-(2-chlorophenyl)-9-hydroxypyiToIo[3,4-c]carba2ole- 
1.3(2H,6H)-dione; 

6-(3-Bromopropyl)-4-(2,6-dichlorophenyl)-9-hydroxypyTTolo[3,4-c]carba2ole- 

l,3(2H,6H)-dione (233); 

6-(3-Broinopropyl)-4-(2-chloro-6-methoxyphenyl)-9-hydroxypyrrolo[3,4- 

c]carbazole-l,3(2H,6H)-dione; 

6-(3-Broinopropyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole- 

l,3(2H,6H)-dione; 

6-Acetyl-4-(2-chloropheiiyl)-9-hydroxypyrroIo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

6-ButyI-4-(2-chlorophenyl)-9-hydroxypynolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-Hydroxy-4-(2-hydroxyphenyl)pyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
9-Hydroxy-4-(2-iodophenyl)pyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-4-(2-methoxyphenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

C 

9-Hydroxy-4-(2-nitrophenyI)pyrrolo[3,4-c3carbazole-l,3(2H,6H)-dione; 
9-Hydroxy-4-(3-thienyl)pyrrolo[3,4-c]carbazoIe-l,3(2H,6H)-dione; 
9-Hydroxy-4-(4-hydroxyphenyl)pyrrolo[3,4-clcarbazole-l,3(2H,6H)-dione; 
9-Hydroxy-4-[2-(methylsulfanyl)phenyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-Hydroxy-6-(2-hydroxyethyl)-4'-(2-methoxyphenyl)pyrrolo[3,4-c]carba2ole- 
l,3(2H,6H)-dione; 
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9-Hydroxy-6-(2-hydroxyethyl)-4-phenylpyrrolo[3,4-c]carbazole-13(2H,6H)- 

dione; 

9-Hydroxy-6-(3-hydroxypropyI)-4-(2-methoxyphenyl)pyiToIo[3.4-c]carba2ole- 

1.3(2H,6H>dione(107); 

9-Methoxy-4-(2-niethoxy-5-nilrophenyl)-4,5,6,10c-ietrahydropyrrolo[3,4- 

cjcarbazole- 1 ,3(2H,3aH)-dione; 

Methyl 3-(4-(2-chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4- 

c]carba2ol-6(lH)-yl)propanoate (264); 

N-[3-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4- 

c]carba2ol-6(lH)-yl)propanoyl]-2-(diinethylaniino)ethanesulfonamide; 

N.[3-(4.(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3.4- 
c]carbazol-6(lH)-yI)propanoyl]benzenesulfonamide; 

N-[3-(4-(2-ChIorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4- 

c]carbazol-6(lH)-yl)propanoyl]methanesulfonamide; 

N,[4-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 

c]carbazol-6(lH)-yl)butanoyl]benzenesulfonaniide 

N.[4-(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyiTolo[3,4- 
c]carbazol-6(lH)-yl)butanoyl]methanesulfonaniide; 

2- (9-Hydroxy- 1 ,3-dioxo- 1 ,2,3,6-tetrahydropyrrolo[3 ,4-c]carbazol-4- 
yl)benzonitrile; 

3- (9-Hydroxy-l,3-dioxo-1.2,3,6-tetrahydro-pyiTolo[3,4-c]carbazol-4-yl)- 
benzonitrile; 

4- (2»3-Dichlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione 
(18);4-(2-Chloro-5-hydroxyphenyl>9-hydroxypyrrolo[3,4-c]carbazole-i3(2H,^^ 

dione; 

4-(2,6-DibromophenyI)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2,6-Dichloro-3-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2,6-Dichloro-4-hydroxyphenyl)-9-hydroxypyrroIo[3,4-c]carbazole- 
1.3(2H.6H)-dione; 
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4-(2,6-Dichlorophenyl)-9-hydroxypyiTolo[3,4-c]carba2ole-13(2H.6H)-dione; 
4-(2,6-Dimethoxyphenyl)-9-hydroxypyrTOlo[3,4-c]carbazole-l,3(2H,6H). 

dione; 

4-(2.6-Dimethylphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-1.3(2H,6H)-dione; 
4-(2-Acetyl-phenyl)-9-hydroxy-6H-pynolo[3,4-c]carbazole-1.3-dione. 
4-(2-Aminophenyl)-9-hydroxypyiTolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 
4-(2-Bromo-4-nitrophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

4-(2-Bromophenyl)-9-hydroxypyrrolot3,4-c]carba2ole-l,3(2H,6H)-dione; 

4-(2-Chloro-3-hydroxyphenyl)-9-hydroxypyrTolo[3,4-c]carbazole-l,3(2H,6H)- 
dione; ~ 

4-(2-Chloro-4-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Chloro-4-nitrophenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2H.6H)- 

dione; 

4-(2-ChIoro-6-hydroxyphenyl)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

4-(2-Chloro-6-meihoxyphenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Ethoxyphenyl)-9-hydroxypyiTolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

4-(2-Ethylphenyl)-9-hydroxypyiToIo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(3-Amino-2-chlorophenyl)-9-hydroxypyrrolo[3,4'C]carbazole-l,3(2H,6H)- 

dione; 

4-(3-Aminophenyl)-9-hydroxypyrrolo[3,4-c]carbazoIe-l,3(2H,6H)-dione; 
4-(3-ChlorophenyI)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
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4-(4-Amino-2-bromophenyl)-9-hyclroxypyrTolo[3,4-c]carbazole- 1 ,3(2H,6H)- 

dione); 

4-(4-Amino-2-chlorophenyl)-9thydroxypyiTOlo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(4-Aminophenyl)-9-hydroxypyrroIo[3,4-c]carba2ole-l,3(2H,6H)-dione; 
4-(4-Chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
4-(5-Amino-2-methoxyphenyI)-9-hydroxypyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

4-[l,l^-Biphenyll-2-yl-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

■ 

4-Furan-2-yl-9-hydroxy-6H-pyrrolo[3,4-c]carba2ole- 1 ,3-dione; 

9-Hydroxy-4-(2-hydroxyphenyl)pyrrolo[3,4-clcarbazole-1.3(2H,6H)-dione; 

9-Hydroxy-4-(2-iodophenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-4-(2-methoxyphenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-4-(2-methylsuIfanyl-phenyl)-6H-pyrrolo[3,4-c]carbazole-l,3- 

dione; 

9-Hydroxy-4-(2-nitrophenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-4-(2-thienyI)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-4-(2-trifluoromethylphenyI)pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-Hydroxy-4-(3-hydroxy-4-methoxyphenyl)pyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

9"Hydroxy-4-(3-hydroxymethyl-phenyl)-6H-pyrrolo[3,4-c]carbazole-l,3- 

dione; 

9-Hydroxy-4-(3-hydroxy-phenyl)-6H-pyiTolo[3,4-c]carbazoIe-l,3-dione; and 
9-Hydroxy-4-(3-hydroxyphenyI)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
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9-Hydroxy-4-(3-nitrophenyl)pyrrolo[3,4-clcarba2ole-13(2H.6H)-<liori^ 

9-Hydroxy-4-(3-thienyl)pyrrolo[3,4-c]carbazole-1.3(2H,6H)-dione; 

9-Hydroxy-4-(3-trifluoromethoxy-phenyl)-6H-pyrrolo[3,4-c]carba2ole-l,3- 

dione; 

9-Hydroxy-4-(4-hydroxymethylphenyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-Hydroxy-4-(4-hydroxyphenyl)pyiToIo[3,4-c]carba2ole-l,3(2H,6H)-dione; 
9-Hydroxy-4-(4-irifluoromethoxy-phenyl)-6H-pyiTolo[3,4-c]carbazole-l,3- 

dione; 

9-Hydroxy-4-[2-(hydroxymethyl)phenyl]pyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

9-Hydroxy-4-[2-(inethylsulfanyl)phenyl]pyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

9-Hydroxy-4-[2-(methylsulfinyl)phenyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-Hydroxy-4-m-tolyl-6H-pyiTolo[3,4-c]carbazole- 1 ,3-dione; 

9-Hydroxy-4-o-tolyl-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloropheny l)-7-( 1 ,2-dihydroxyethyl)-9-hydroxy- 1 H-[ 1 ]benzofuro[3,2- 
e]isoindole-l ,3(2H)-dione; 

4-(2-Chlorophenyl)-7-ethyl-9-hydroxy-lH-[l]benzofuro[3,2-e]isoindole- 
l,3(2H)-dione; 

4-(2-Chlorophenyl)-8-[3-(diniethylamino)propoxy]-9-hydroxy-lH- 
[l]benzofuro[3,2-e]isoindole-l,3(2H)-dione; and 

4-(2-Chlorophenyl)-8-ethyl-9-hydroxy-lH-[l]benzofuro[3,2-e]isoindole- 
l,3(2H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy- lH-[ 1 ]benzofuro[3,2-e]isoindole- 1 ,3(2H)- 
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dione; 

4-(2-Chloropheny l)-9-hy droxy-8-(4-hydroxybuty 1)- 1 H-[ 1 Jbenzof uro[3,2- 
e]isoindole-l ,3(2H)-dione; 

9-Hydroxy-4-phenyl- 1 H-[ 1 ]benzof uro[3,2-elisoindole- 1 ,3(2H)-dione;. 
4-(2-chlorophenyl)-9-hydroxy-6-propylpyrrolo[3,4-c]carba2ole-1.3(2H,6H)- 

dione; 

l,3-Dioxo-4-phenyl-l,2,3,6-tetrahydropyrrolo(3,4-c]carba2ol-9-yl dihydrogen 
phosphate; 

2- (4-(2-chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 
c]carbazol-6(lH)-yl)acetamide; 

2.{[3.(4-(2-Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyTrolo[3,4- 
c]carbazol-6(lH)-yl)propyl]amino}benzoic acid; 

3- (4-(2,6-Dichlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrroIo[3,4- 
c]carbazol-6(lH)-y])propanoic acid; 

3-(4-(2-chlorophenyl)-9-(formylaniino)-l,3-dioxo-2,3-dihydropyiTolo[3,4- 
c]carbazol-6(lH)-yl)-N-[2-(dimethylamino)ethyl]propanamide; 

3-(4-(2«Chlorophenyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrroIo[3,4- 
c]carbazol-6(lH)-yl)-N-(2,2,6,6-tetramethyl-4-piperidinyl); 

3-(4-(2-ChloropheTiyl)-9-hydroxy-l,3-dioxo-2,3-dihydropyrrolo[3,4- 
c]carbazoI-6(lH)-yl)-N-[2-(lH-imidazol-5-yl)ethyl]propanamide; 

3-(4-(2-ChIorophenyl)-9-hydroxy- 1 ,3-dioxo-2,3-dihydropyrrolo[3.4- 
c]carbazol-6(lH)-yl)-N-[2-(dimethylamino)ethyl]-N-inethyJpropanamide; 

3-(9-amino-4-(2-chlorophenyl)-l,3-dioxo-2,3-dihydropyiToIo[3,4-c]carbazol- 
6(lH)-yI)-N-[2-(dimethylamino)ethyl]propanamide; 

3,9-dihydroxy-4-phenyl-3,6-dihydropyrroIo[3,4-c]carbazol-l(2H)-one; 

3-[4-(2-Chloro-phenyl)-9-nitro- 1 ,3-dioxo-2,3-dihydro- lH-pyiTolo[3.4- 
c]carbazol-6-yl]-propionic acid; 
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3. 1 [3.(4-(2-Chloropheny l)-9-hydroxy- 1 ,3-dioxo-2,3-dihydropyTrolo[3,4- 
c]carba2ol-6( 1 H)-y l)propy l]aniino } benzoic acid; 

4-(2,6-dichIorophenyl)-6-[3-(dimethylamino)propyl]-9-hydroxypyrrolo[3,4- 
c]carbazole-l .3(2H,6H)-dione; 

4-(2,6-Dichlorophenyl)-6-{3-[(cis)-3,5-dimethyIpiperazinyl]propyl}-9- 
hydroxypyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-8-[3-(dimelhylamino)propoxy]-9-hydroxypyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-8-[4-(dimethylainino)butyll-9-hydroxy-6- 
methy lpyrrolo[3,4-c]carbazole- 1 ,3(2H.6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[2-(4-inethyl-l- 
piperazinyl)ethyl]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2,6'dichlorophenyl)-9-hydroxy-6-[2-(4-morpholinyl)eihyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(lH-imidazol-l- 
yl)propyl]pyrTolo[3,4-c]carbazole-l,3(2H.6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(4-methyl- 1 - 
piperazinyl)propyl]pyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(4-morpholinyl)propyl]pyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(dimethylamino)ethyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-[3-(meihylamino)propyl]pyrrolo[3,4- 
c]carbazoIe- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-6-methyl-8-[3- 
(meihy lamino)propoxy]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2,6-dichlorophenyl)-9-hydroxy-8-[4-(methylamino)butyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 
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4-(2-broniophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxy-6- 
methylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-bromophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxypyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-bromophenyl)-8-[4-(diineihylamino)butyl]-9-hydroxypyrrolo[3,4- 
c]carba20le-l ,3(2H,6H)-dione; 

4-(2-bromophenyl)-9-hydroxy-6-methyl-8-[3- 
(melhy lamino)propoxy]pyrrolo(3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2-bromophenyl)-9-hydroxy-8-[3-(methylainino)propoxy]pyiTolo[3.4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-bromophenyl)-9-hydroxy-8-[4-(inethylamino)butyl]pyrTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorch3-hydroxyphenyl)-8-[4-(methylamino)butyl]pyrTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chloro-3-hydroxyphenyl)-9-fluoro-6-(3-hydroxypropyl)-8-[4- 
(Tnethylamino)butyl]pyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chloro-3-hydroxyphenyl)-9-fluoro-8-[3- 
(methylamino)propoxy]pyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chloro-3-hydroxyphenyl)-9-fluoro-8-[4-(methylamino)butyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chloro-6-methoxyphenyl)-6- { 3-[cis-3,5-dimethy Ipiperaziny l]propyl } -9- 
hydroxy pyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2-chloro-6-nielhoxyphenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxy-6- 
methylpyrroIo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chloro-6-meihoxyphenyI)-8-[3-(dimethylainino)propoxy]-9- 
hydroxypyrTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chloro-6-methoxyphenyI)-8-[4-(dimethylamino)butyl]-9-hydroxy-6- 
meihylpyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 
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4-(2-chloro-6-methoxyphenyl)-8-[4-(dimethylainino)butyl]-9- 
hydroxypyrTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chloro-6-meihoxyphenyl)-9-hydroxy-6-[2-(4- 
raoipholinyl)ethyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chloro-6-methoxyphenyl)-9-hydroxy-6-niethyl-8-[3- 
(methylamino)propoxy]pyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2-chloro-6-niethoxyphenyl)-9-hydroxy-8-[3- 
(methy lamino)propoxy]pyrTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chloro-6-methoxyphenyl)-9-hydroxy-8-[4- 
(inethylamino)butyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-l ,9-dihydroxy-6-(3-hydroxypropyl)-l ,6- 
dihydropyrrolo[3,4-c]carbazoI-3(2H)-one; 

4-(2-chlorophenyl)-3,9-dihydroxy-6-(3-hydroxypropyl)-3,6- 
dihydropyrrolo[3,4-c]carbazol- 1 (2H)-one; * 

4-(2-chlorophenyl)-6-(3-hydroxypropyl)-l,3-dioxo-l,2,3,6- 
.tetrahydropyrrolo[3,4-c]carbazol-9-ylfonnamide; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-(3-pyrrolidin-l-yl-propoxy)-6H- 
pyrTolo[3,4-c]carbazole-l ,3-dione; 

4-(2-chIorophenyl)-6-(3-hydroxypropyl)-8-[3- 
(methylamino)propoxy]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-methoxy-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-piperidin-3-yl-6H-pyrrolo[3,4- 
cjcarbazole- 1 ,3-dione; 

4-(2-Chlorophenyl)-6-(3-hydroxypropyl)-9-methoxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-ChIorophenyl)-6-[3-(cis-3,5-dimethyI-l-piperazinyl)-2-hydroxypropyl]- 
9- hydroxypyiTolo[3»4-c]carbazole-l ,3(2H,6H)-dione; 
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4-(2-Chlorophenyl)-6-[3-(dimethyIamino)-2-hydroxypropyl]-9- 
hydroxypy rrolo[3,4-c]carba2ole- 1 ,3(2H,6H[)-dione; 

4-(2-chlorophenyI)-6-[3-(dimethyIamino)propyl]-9-hydroxypyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-6-{3-[(cis)-3,5-dimethylpipera2inyI]propyl)-9- 
hydroxypyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-6-{3-[cis-3,5-diinethylpipera2inyl]-3-oxopropyl}-9- 
methoxypyrrolo(3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chIorophenyl)-6-cyclopentyl-9-hydroxypyrrolo[3,4-c]carbazole- 
lT3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-6-methyl-8-(4-methylamino-butyl)-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-6-methyl-8-(4-pyrrolidin-l-yl-butyl)-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione; 

4-(2-chlorophenyl)-6-methyl-8-[(lE)-4-(melhylamino)-l-butenyl]pyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-6-rnethyI-8-[3-(niethylaniino)propoxy]-l,3-dioxo-l,2,3,6- 
tetrahydropyrTolo[3,4-c]carbazol-9-ylformamide; 

4-(2-Chlorophenyl)-6-methyl-8-[3-(methylamino)propoxy]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chIorophenyl)-6-methyl-8-[4-(inethylamino)butoxy]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-6-methyl-8-[4-(methylamino)butyl]pyrTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-ChIoro-phenyl)-6-niethyl-8^piperidin-3-yI-6H-pyrrolo[3,4-c]carbazole- 
1 ,3-dione; 

4-(2-Chloro-phenyl)-6-meihyl-8-piperidin-4-yl-6H-pyrrolo[3,4-c]carbazole- 
1,3-dione; 
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4-(2-Chloro-phenyl)-6-methyl-8-piperidin-4-yl-6H-pyiTolo[3,4-c]carbazole- 
1,3-dione; 

4-(2-chlorophenyl)-6-methyl-9-{[3-(l-piperidinyl)propyl]amino}pyTrolo[3,4- 
cjcarbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-6-inethyl-9-{[4-(inethylaniino)butyl]aniino}pyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-(l,2-dihydroxyethyl)-6-niethylpyrrolo[3,4-c]carbazoIe- 
l,3(2H.6H)-dione; 

4-(2-Chlorophenyl)-8-(2,3-dihydroxypropoxy)-6-methylpyiTolo[3,4- 
c]carba20le-l ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-(2-hydroxyethoxy)-6-inethylpyrrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

4-(2-Chlorophenyl)-8-(2-hydroxyethyl)-6-methylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-(3,4-dihydroxybutoxy)-6-methylpyrTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-8-(3-diethylamino-propoxy)-9-hydroxy-6-(2-hydroxy- 
ethyl)-6H-pynolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-ChIoro-phenyl)-8-(3-dimethyIamino-propoxy)-6-(3-hydroxy-propyl)- 
6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-8-(3-dimethylamino-propoxy)-9-fluoro-6-meihyl-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-8-(3-diinethylamino-propoxy)-9-hydroxy-6-(3-hydTOxy- 
propyI)-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-chlorophenyl)-8-(3-hydroxypropoxy)-6-[3- 
(methylamino)propyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-ChIorophenyl)-8-(3-hydroxypropoxy)-6-methylpyrrolo[3.4-c3carbazole- 
l,3(2H,6H)-dione; 
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4-(2-Chlorophenyl)-8-(3-hydroxypropoxy)-9-methoxy-6-methylpyiTolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-8-(4-dimethylainino-3-hydroxy-butoxy)-6-niethyl-6H- 
pyiTolo(3,4-c]carba2oIe-l,3-dione; 

4-(2-Chloro-phenyl)-8-(4-dimeihylaniino-butyI)-6-methyl-6H-pyiTolo[3,4- 
c]carbazole- 1 ,3-dione; 

4-(2-chlorophenyl)-8-(4-hydroxybutoxy)-6-methylpyTrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

4-(2-chlorophenyl)-8-(4-hydroxybutyl)pyiTolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

4-(2-Chloro-phenyl)-8-(4-hydroxy-piperidin-3-yl)-6-(3-hydroxy-propyI)- 2- 
aza-cyclopenta[c]fluorene-l,3-dione; 

4-(2-Chloro-phenyl)-8-(4-hydroxy-piperidin-3-'yl)-6-niethyl-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione; 

4-(2-Chlorophenyl)-8-(hydroxymethyl)-6-meihylpyiTolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[(lE)-4-(dimethylamino)-l-butenyI]-6- 
inethylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[(lE)-4-(methylainino)-l-butenyI]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[(lE)-4-hydroxy-l-butenyl]-6-methylpyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[(lE)-4-hydroxy-l-butenyllpyrrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

4-(2-Chlorophenyl)-8-[3-(cis-3,5-dimethyl-l-piperazinyI)propoxy]-6- 
methy lpyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyI)-8-[3-(dimethylamino)propoxy]-6-methyl-l,3-dioxo- 
l,2.3|6-tetrahydropyrrolo[3,4-c]carba2ol-9-yIfonnamide; 
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4-(2-Chlorophenyl)-8-[3-(dimethylainino)propoxy]-6-methylpyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chIorophenyl)-8-[3-(dimethyIaniino)propoxy]-9-hydroxy-6-(2- 
hydroxyethyl)pyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[3-(diinelhylainino)propoxy]-9-hydroxy-6-(3- 
hydroxypropyl)pyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-[3-(diinethylamino)propoxy]-9-hydroxy-6- 
methylpyrrolo[3.4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[3-(dimethylamino)propoxy]-9-hydroxypyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-[3-(dimethylamino)propoxy]-9-methoxy-6- 
meihylpyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[3-(methylamino)propoxy]-6-[3- 
(methylaniino)propyl]pyrrolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[3-hydroxy-4-(l-pyrrolidinyl)butoxy]-6- 
methy lpyiTolo[3,4-c]carbazoIe- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[3-hydroxy-4-(methyIamino)butoxy]-6- 
methylpyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[4-(dimethylamino)-3-hydroxybutoxyl-6- 
meihylpyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[4-(dimethylamino)butanoyl]-9-hydroxy-6- 
meihylpyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[4-(dimethyIamino)butyl]-6-methylpyrroIo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[4-(dimethylamino)butyl]-9-hydroxy-6-(2- 
hydroxyethyl)pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyI)-8-[4-(diinethylamino)butyl]-9-hydroxy-6-(3- 
hydroxypropyl)pyiToIo(3,4-c]carbazole- 1 ,3(2H,6H)-dione; 
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4-(2-chlorophenyl)-8-[4-(dimethylamino)butyl]-9-hydroxy-6-(3- 
hydroxypropyl)pyrrolo[3,4-c]carba201e-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[4-(dimethylamino)butyll-9-hydroxy-6- 
methylpyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-[4-(dimethylamino)butyl]-9-hydroxypyTrolo[3.4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-8-[4-(methylamino)butyl]pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-chlorrophenyl)-8- { [3-(dimethylamino)propyl]sulfinyl }-9-hydroxy-6- 
methy lpyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; and 

4-(2-chlorophenyl)-8-{3-[(3,5-dimethylpiperazinyl]propoxy}-9-hydroxy-6- 
inethylpyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-8-ethyl-9-hydroxy-6-methylpyiTolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-8-hydroxy-6-(3-hydroxy-propyl)-6H-pyrrolo[3,4- 
cjcarbazole- 1 ,3-dione; 

4-(2-Chlorophenyl)-8-hydroxy-6-methylpyrTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-(hydroxymethyl)pyrrolo[3,4-c]carbazoIe-l,3(2H.6H)- 

dione; 

4-(2-chlorophenyI)-9-(trifluoromethyl)pyiTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-[ 1 -hydroxy-2-(l -piperidinyl)ethyl]pyrrolo[3.4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-[l-hydroxy-2-(4-moipholinyl)ethyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chIorophenyl>9-[l-hydroxy-2-(niethylainino)ethyl]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 
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4-(2-chlorophenyl)-9-[2-(dimethylamino)- 1 -hydroxyethyl]pynolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9- { [3-(l -'piperidinyl)propyl]amino }pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9- { [4-(diniethylamino)butyl]ainino } -6-methylpyiTOlo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-fluoro-6-(3-hydroxypropyl)-8-[4- 
(methylaniino)butyl]pyrrolo[3,4-c]carba2oIe-l,3(2H,6H)-dione; 

4-^(2-Ghloro^phenyl)-9-fluoro-6-methyl-8-(3-inethylamino-propoxy)-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-6-nieihyl-8-(3-pynolidin-l-yl-propoxy)-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-chlorophenyl)-9-fluoro-6-inethyl-8-[3- 
' -(iiiethylamino)propoxy]pyrrolo[3,4-c]carbazole-l,3(2H-,6H)^^^ 

4-(2-chlorophenyl)-9-fluoro-6-methylpyrrolo[3,4-c]carba2ole-l,3(2H,6H)- 

dione; 

4-(2-chlorophenyl)-9-fluoro-8-(3-hydroxypropoxy)-6-[3- 
(methy lamino)propyl]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chloro-phenyI)-9-fluoro-8-(3-hydroxy-propoxy)-6-methyl-6H- 
pyiTolo[3,4-c]carbazole-l,3-dione; 

4-(2-chlorophenyl)-9-fluoro-8-(3-hydroxypropoxy)-6-methylpyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chIorophenyl)-9-fluoro-8-(4-hydroxybutoxy)-6-methylpyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-fluoro-8-[3-(methylamino)propoxy]-6-(3- 
(methylamino)propyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-9-fluoro-8-hydroxy-6-niethyl-6H-pyrroIo[3,4- 
cjcarbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl>9-fluoro-8-methoxy-6-methyl-6H-pyiTolo[3,4- 
cjcarbazole- 1 ,3-dione; 

4-(2-chlorophenyl)-9-fIuoropyirolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2,2,2-trifluoroethyl)pyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(4-methyl- 
piperazin- 1 -y l)-propoxy ] -6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2'Chlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)-8-[3-(4- 
moipholiny l)prbpoxy]pyrrolo[3r4-c]carbazole- 1 3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)-8-(3- 
(methylamino)propoxy]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2-hydroxyethyl)-8-[4- 
(methylamino)butyI]pyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2-phenylethyl)pyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(2-propynyl)pyiTolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)-4.5,6,10c- 
tetrahydropyrrolo[3,4-c]carbazole- 1 ,3(2H»3aH)-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-(3-pyrrolidin-l-yl- 
propoxy )-6H-pyiTolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)-8-[3-(l- 
pyrrolidinyl)propoxy]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-[3-(4-niethyl- 
piperazin-l-yl)-propoxy]-6H-pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(3-hydroxypropyl)-8-[3- 
(melhylaniino)propoxy]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 
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4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-piperidin-4-yl-6H- 
pyrrolo[3,4-clcarbazole-l,3-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(4,4,4-trifluorobutyl)pynrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-(4-pentenyl)pyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6,8-bis(2-hydroxyethyl)pyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyI)-9-hydroxy-6^[2-(lH^midazol-l-yl)ethyl]pyiTolo[3,4- 
c]carba2ole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[2-(4-methyl-l- 
piperazinyl)ethyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyI)-9-hydroxy-6-[2-(4-morpholinyl)ethyl]pyiTolo[3,4- 
- c]caTbazole-l,3(2H-,6H)-dione; — 

4-(2-ChIorophenyl)-9-hydroxy-6-[2-(phenyIsulfanyl)ethyl]pyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(4-methyM- 
piperazinyl)propyl]pyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyI)-9-hydroxy-6-[3-(4-morpholinyl)propyl]pyiTolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(dimethylamino)ethyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-[3-(methylamino)propyl]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-chIorophenyl)-9-hydroxy-6-isobutylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-chIorophenyl)-9-hydroxy-6-isopentylpyrrolo[3,4-c]carbazoIe- 
l,3(2H,6H)-dione; 
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4-(2-ailoro-phenyl)-9-hydroxy-6-methyl-8-(4-morpholin-4-yl-butyl)-6^ 
pyrrolo[3,4-c]carba2ole-l,3-dione; 

4.(2-Chlorophenyl>9-hydroxy-6-methyl-8-[3-(l- 
pyrrolidiny l)propoxy]pyiToIo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-6-methyl-8-[3-(4- 
morpholinyl)propoxy]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-methyl-8-[3- 
(inethylamino)propoxy]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl)-9-hydroxy-6-methyI-8-[4- 
(methyIaTnino)butanoyl]pyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

4-(2-ch]orophenyl)-9-hydroxy-6-Tnelhyl-8-[4- 
(methylamino)butyl]pyrTolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

4-(2-chlorophenyl>9-hydroxy-6-methyl-8- { [3- 
(inethylamino)propyllsulfonyllpyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione. 

4-(2-chlorophenyl)-9-hydroxy>6-pentylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(2-Chloro-phenyl)-9-hydroxy-7-(l-hydroxy-2-methylamiiio-ethyl)-6-oxa-2- 
aza-cyclopenta[c]fluorene-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-7-(l-hydroxy-2-morpholin-4-yl-ethyl)-6-oxa- 
2-aza-cyclopenta[c]fluorene- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-7-(l-hydroxy-2-piperazin-l-yl-ethyl)-6-oxa- 
2-aza-cyclopenta[c]fluorene-l,3-dione; 

4-(2'ChIoro-phenyl)-9-hydroxy-7-[l-hydroxy-2-(2-niethoxy-ethoxy)-ethyl] - 
6-oxa-2-aza-cyclopenta[c]fIuorene-l,3-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-(2-hydroxyethyl)-6-inethylpynrolo[3,4- 
cjcarbazole-l ,3(2H,6H)-dione; 

4-(2-Chloro-phenyI)-9-hydroxy-8-(4-hydroxy-butoxy)-6-inethyl-6H- 
pyrTolo[3,4-c]carbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-9-hydroxy-8-(4-hydroxy-butyl)-6-methyl-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-[3-(methylaniino)propoxy]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-[4-(l-pyrrolidinyl)butyl]-lH- 
[ 1 ]benzofuro[3,2-e]isoindole- 1 ,3(2H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-[4-( 1 -pyrrolidinyl)butyl]pyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)=9-hydroxy-8-[4-(methylamino)butyl]-6- 
propy lpyrTolo[3,4«c]carbazole- 1 ,3(2H,6H)-dione; 

4-(2-Chlorophenyl)-9-hydroxy-8-[4-(niethylamino)butyl]pyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

4-(2-methoxyphenyl)-6-methyl-l,3-dioxo-l,2,3,6-tetrahydropyiTolo[3.4- 
c]carbazol-9-ylformamide; 

4-(2-methoxyphenyl)-6-methyl-9-(methylamino)pyiToIo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

4-(3-aniino-2-chlorophenyl)-9-fluoro-6-(3-hydroxypropyl)-8-[4- 
(methylamino)butyl]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(3-aniino-2-chlorophenyl)-9-fluoro-8-[3- 
(inethylamino)propoxy]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

4-(3-amino-2-chIorophenyl)-9-fluoro-8-[4-(methylamino)butyllpyrroIo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

4-(5-Amino-2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

4-(5-Ainino-2-niethoxyphenyl)-9-hydroxypyiTolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

4-{[3-(4-(2-ChlorophenyI)-9-hydroxy-l,3-dioxo-2,3-'dihydropyrrolo[3,4- 
c]carbazol-6(lH)-yl)propyl]amino} benzoic acid; 
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6-(2-aminoeihyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

6-(2-anilinoethyl)-4-(2,6-dichIorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

6-(2-anilinoethyl)-4-(2-chlorophenyl)-9-hydroxypyrroIo[3,4-c]carba2ole- 
1.3(2H,6H)-dione; 

6-(3-aniinopropyl)-9-hydroxy-4-phenylpyiTolo[3,4-clcarbazole-l,3(2H,6H)- 

dione; 

6-(3-anilinopropyl)-4-(2,6-dichlorophenyl)-9-hydroxypyrrolo[3,4- 
c]earbazole- 1 ,3(2H,6H)-dione; 

6-(3-anilinopropyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

6-(3-Anilinopropyl)-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 
~dione; — — 

6-(3-Bromo-propyl)-4-(2-chloro-phenyl)-8-(3-dimethylamino-propoxy)-9- 
hydroxy-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

6-(3-butenyl)-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-clcarbazole- 
l,3(2H.6H)-dione; 

6-[3-(Benzylamino)propyl]-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

6-[3-(diethylamino)propyl]-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

6-[6-(dimethylainino)hexyl]-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole- 
1.3(2H,6H)-dione; 

6-allyl-4-(2-chlorophenyl)-9-hydroxypyiTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

6-Benzyl-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 
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6-butyM-(2,6-dichlorophenyl)-8-[3-(diniethylamino)propoxy]-9- 
hyclroxypyiTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2,6-dichlorophenyl)-8-[4-(dimethylamino)butyl]-9- 
hydroxypyrTolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2,6-dichlorophenyI)-9-hydroxy-8-[3- 
(methylamino)propoxy]pyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

6-butyM-(2,6-dichlorophenyl)-9-hydroxy-8-(4- 
(niethyIamino)butyl]pyiTolo[3,4-c]carba2ole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2-chloro-6^methoxyphenyh)-8^[3-(dimethylamino)propoxy]-9- 
hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2-chloro-6-methoxyphenyl)-8-[4-(dimethylamino)butyl]-9- 
hydroxypyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

6-butyl-4-(2-chloro-6-methoxyphenyl)-9-hydroxy-8-[3- 
-(inethylamino)propoxy]pyrrolo[3,4-clcarbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2-chlorophenyl)-8-[3-(diinethylamino)propoxy]-9- 
hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2-chlorophenyl)-8-[4-(dimethylamino)butyl]-9- 
hydroxypyrrolo[3,4-c]carbazole- 1 ,3(2H,6H)-dione; 

6-butyl-4-(2-chlorophenyl)-9-hydroxy-8-[3- 
(methylaniino)propoxy]pyrrolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

6-butyl-4-(2-chlorophenyl)-9-hydroxy-8-[4-(l-pyrrolidinyl)butyl]pyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

6- sec-butyl-4-(2-chlorophenyl)-9-hydroxypyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

7- (2- Amino- l-hydroxy-eihy l)-4-(2-chlorophenyl)-6-oxa-2-aza- 
cyclopenta[c]fluorene- 1 ,3-dione; 

7-(2-Ainino-l-hydroxy-ethyl)-4-(2-chIorophenyl)-9-hydroxy-6-oxa-2-aza- 
[c]fluorene-l ,3-dione; 
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8-(l-Aminomethyl-2-hydroxy-elhyl)-4-(2-chlorophenyl)-6-methyl-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

8-(2,3-Dihydroxypropyl)-9-hydroxy-6-niethyM-phenyIpyiTolo[3,4- 
c]carba2ole- 1 ,3(2H,6H)-dione; 

8-(4-aTninobutyl)-4-(2-chlorophenyl)-9-hydroxy-lH-[l]benzofuro[3,2- 
e]isoindole-l ,3(2H)-dione; 

8-(4-aininobutyl)-4-(2-chlorophenyl)-9-hydroxy-6-methylpyiTolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; * 

-8-(4-aniinobutyl)-4-(2-^chlorophenyl)-9-hydroxypyiTolo[3,4-c]carba2ole- 
l,3(2H,6H)-dione; 

8-[2-(Dimelhylamino)ethyl]-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4- 
cjcarbazole- 1 ,3(2H,6H)-dione; 

8-[3-(DimethyIamino)propoxy]-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4- 
c]carbazole-l ,3(2H,6H)-dione; 

8-[3-(Dimethylamino)propyl]-9-hydroxy-6-methyl-4-phenylpyrrolo[3,4- 
c]carbazole- 1 ,3(2H,6H)-dione; 

8-{3-[Bis-(2-hydroxy-ethyl)-amino]-propoxy}-4-(2-chlorophenyl)-9- 
hydroxy-6-niethyl-6H-pyiT0lo[3,4-c]carbazole- 1 ,3-dione; 

8-Ethyl-9-hydroxy-6-meihyl-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

8- Hydroxy-4-phenylcyclopenta[c]carbazole- 1 ,3(2H,6H)-dione; 

9- (2-ainino-l-hydroxyethyI)-4-(2-chlorophenyl)pynrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

9-Amino-4-(2-chIorophenyl)-6-(3-hydroxy-propyl)-6H-pyrTolo[3,4- 
c]carbazole- 1 ,3-dione; 

9-amino-4-(2-chlorophenyI)-6-(3-hydroxypropyl)pyrrolo[3,4-c]carbazoIe- 
l,3(2H,6H)-dione; 
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9-Hydroxy-4-(2-hydroxyphenyI)-6-(3-hydroxypropyl)pyrroIo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-4-(2-inethoxyphenyl)-6-[2-(4-morpholinyl)ethyl]pyrrolo[3,4- 
cjcarbazole- 1 .3(2H.6H)-dione; 

9-Hydroxy-4,5-diphenylpyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

9-Hydroxy-4-phenyl-6-[3-(l-piperazinyl)propyl]pyrrolo[3,4-c]carbazole- 
l,3(2H.6H)-dione; 

9-hydroxy-4-phenyI-6-[3-(l'piperidinyl)propyl]pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-di6ne; " ■ ~ 

9-hydroxy-4-phenyl-6-[3-(l-pyrrolidinyl)propyl]pyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9-Hydroxy-5-niethyl-4-phenylpyiTolo[3,4-c]carbazole-l,3(2H,6H)-dione; 

9-HYdrox y-6-( 3 -hvdrox vpropyl)-4-phenylpvrrolo[3,4-c1carbazole' 

l,3(2H.6H)-dione; 

9-Hydroxy-6-(6-hydroxyhexyl)-4-phenylpyrTolo[3,4-c]carbazole-l,3(2H,6H)- 

dione; 

9-Hydroxy-6-[2-( I H-imidazol- 1 -yl)ethyl]-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9-Hydroxy-6-[2-(4-morpholinyl)ethyl]-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9-hydroxy-6-[2-(methylamino)ethyl]-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9-Hydroxy-6-[3-( 1 H-imidazoI- 1 -yl)propy l]-4-pheny lpyiTolo[3,4-c]carba20le- 
l,3(2H,6H)-dione; 

9-hydroxy-6-[3-(4-Tnethyl-l-piperazinyl)propyl]-4-phenylpyrrolo[3,4- 
c]carbazole-l,3(2H,6H)-dione; 

9-Hydroxy-6-[3-(4-morpholinyl)propyl]-4-phenyIpyrrolo[3,4-c]carbazole- 
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l,3(2H,6H)-dione; 

9-Hydroxy-6-[3-(melhylaniino)propyl]-4-phenylpyrrolo[3.4-c]carbazole- 
l,3(2H,6H)-dione; 

9-hydroxy-6-[6-(4-inethyl-l-piperazinyl)hexyl]-4-phenylpyrrolo[3,4- 
c]carbazole-l,3(2H.6H)-dione; 

9-Hydroxy-6-niethyM-phenylpyrrolo[3,4-c]carba2ole-l,3(2H,6H)-dione; 

9-Hydroxy-8-(2-hydroxyethyl)-6-methyl-4-phenylpyrrolo[3,4-c]carbazole- 
l,3(2H,6H)-dione; 

9-Hydroxy-8-(3-hydroxypropyl)-6-melhyl-4-phenylpyrrolo[3,4-clcarbazole- 
l,3(2H,6H)-dione; 

N-[2-(Dimethylamino)ethyl]-3-(9-hydroxy-l,3-dioxo-4-phenyl-2,3- 
dihydropyrrolo[3,4-c]carbazol-6(lH)-yl)propanamide; 

N-[2-(Dimethylamino)ethyl]-3-(9-hydroxy-4-(2-methoxyphenyl)-l,3-dioxo- 
2,3-dihydropyrrolo[3,4-c]carbazol-6(lH)-yl)propanamide; 

N-[4-(2-Chlorophenyl)-6-(3-hydroxy-propyl)-l,3-dioxo-l,2,3,6-tetrahydro- 
pyiTOlo[3,4-c]carbazol-9-yl]-fonnamide; and 

6-(2-aminoethyl)-9-hydroxy-4-phenylpyrrolo[3,4-c]carbazole-l,3(2H,6H)- 

dione. 

15. The compounds: 

4-(4-AminO"2-methoxy-phenyl)-9-hydroxy-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

N-l4-(2-Chloro-phenyl)-l,3-dioxo-l,2,3,6-tetrahydro-pyrTolo[3,4-c]carbazol-9-yl]- 
acetamide; 

N-[4-(2-Chloro-phenyl)-6-nriethyl-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4- 
c]carbazol-9-yl]-4-dimethylanfiino-butyramide; 

4-(2-Chloro-phenyl)-9-methylamino-6H-pyrTolo[3,4-c]carbazole-l,3-dione; 
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9-Hydroxy-4-(2-melhoxy-4-nitro-phenyl)-6H-pyrTolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-8-(4-niorphoIin-4-yI-butyl)-6H-pyiTOlo[3,4- 
c]carbazoIe-l,3-dione; hydrochloride salt; 

4-(2-Chloro-phenyl)-8-[3-(3,5-diinethyl-pipera2in-l-yl)-propoxy]-9-hydroxy-6- 
methyl-6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-8-(3-hydroxy-propoxy)-6-inethyl-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-(4-hydroxy-buioxy)-6-methyl-6H-pyrrolo[3,4-c]carbazole- 
1,3-dione; 

4-(2-Chloro-phenyl)-8-(3,4-dihydroxy-buioxy)-6-methyl-6H-pyrrolo[3,4-c]carba2ole- 
1 ,3-dione; 

4-(2-Chloro-phenyl)-6-methyl-8-(4-methylamino-butoxy)-6H-pynrolo[3,4- 
c]carbazoIe-l ,3-dione; 

Acetic acid 4-(2-chloro-phenyl)-l,3-dioxo-l,2,3»6-tetrahydro-pyrrolo[3,4-c]carba2ol- 
9-yl ester; 

4-(2-Chloro-phenyl)-9-hydroxy-8-(4-methylamino-butyl)-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione; 

2-(9-Hydroxy- 1 ,3-dioxo- 1 ,2,3,6-tetrahydro-pyrrolo[3 ,4-c]carbazol-4-y l)-benzamide; 

4-(2-Chloro-phenyl)-6-niethyl-8-piperidin-3-yl-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

8T(3-Amino-pyrrolidine-l-carbonyl)-4-(2-chloro-phenyl)-6-methyl-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione;hydrochloride salt; 

4-(2-Chloro-phenyl)-9-pyridin-2-yl-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-pyridin-4-yl-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2'Chloro-phenyl)-8-(3-dimethylaniino-propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)- 
6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyI)-6-methyl-9-pyridin-2-yl-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 
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4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-eihyl)-8-(3-pyrrolidin-l-yl-propo^ 
6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

N-[4-(2-Chloro-phenyl)-l,3-diox<>-l,23,6-tetrahydro-pyrrolo[3,4-c]carba20l-9-yU 
piperidin-l-yl-propionamide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(3-methylamino-propoxy)-6H- 
pyiTolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-8-(4-hydroxy-but-l-enyl)-6-methyl-6H-pyrTolo[3,4-c]carba2oIe- 
1.3-dione; 

4-(2-Chloro-phenyl)-8-(4-hydroxy-butyl)-6-methyl-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

4-(2-Chloro-phenyl)-8-(3-dimethylainino-propoxy)-9-hydroxy-6-(3-hydroxy-propyl)- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

" 6~(3-BroiTio-propyl)-4-(2-chloro-pheTiyl)-8-(3-dimethylamino-propoxy)-9-hydroxy- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-(4-dimethylamino-3-hydroxy-butoxy)-6-methyl-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione;hydrochloride salt; 

4-(2-Chloro-phenyl)-8-hydroxy-6-(3-hydroxy-propyl)-6H-pyiTolo[3,4-c]carbazole- 
1,3-dione; 

4-(2-Chloro-phenyl)-8-(4-dimethylamino-butyl)-6-methyI-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-6-methyl-8-(4-pyrTolidin-l-yl-butyl)-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-6-niethyl-8-(4-methylamino-butyl)-6H-pyrrolo[3,4-c]carba2ole- 
1,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-(3-pyiToIidin-l-yl-propoxy)- 
6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(3,5-dimethyl-piperazin-l-yI)-propoxy]-9-hydroxy-6-(3- 
hydroxy-propyI)-6H-pyrroIo[3,4-c]carbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-9-hydroxy-8-(4-hydroxy-butyl)-6-methyl-6H-pyrrolo[3,4- 
c]carba2ole-l ,3-dione; 

8- { 3-[Bis-(2-hydroxy-ethyl)-amino]-propoxy } -4-(2-chloro-phenyl)-9-hydroxy-6- 
methy l-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-[3-(4-methyl-piperazin-l- 
y l)-propoxy] -6H-pyrrolo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-9-nitro-6H-pyiTolo[3,4-c]carba20le-l,3- 
dione; 

9- Amino-4-(2-chloro-phenyl)-6-(3-hydroxy-propyl)-6H-pyrrolo[3,4-c]carba2ole-l,3- 
dione; 

3- [4«(2-Chloro-phenyl)-9-nitro-l,3-dioxo-2,3-dihydro-lH-pyrrolo[3,4-clcarba2Ql-6- 
yl] -propionic acid; 

4- (2-Chloro-phenyl)-9-hydroxy-8-(4-hydroxy-butoxy)-6-inethyl-6H-pyrrolo[3,4- 
cjcarbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-methoxy-6H-pyrrolo[3,4-c]carba2ole- 
1,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-8-methoxy-6-niethyl-6H-pyiTolo[3,4-c]carbazole-l,3- 
dione; 

4-(2-Chloro-phenyl)-9-fluoro-8-hydroxy-6-methyl-6H-pyrrolo[3,4-c]carba2ole-l,3- 
dione; 

4-(2-Chloro-phenyl)-8-(3-diniethylamino-propoxy)-6-(3-hydroxy-propyl)-6H- 
pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-(3-pyiTolidin-l-yl-propoxy)-6H- 
py rrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-8-(3-hydroxy-propoxy)-6-niethyl-6H-pyrrolo[3,4- 
c]carba20le- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-fluoro-6-methyl-8-(3-methylamino-propoxy)-6H-pyrrolo[3,4- 
c]carbazoIe- 1 ,3-dione; 

4-(2-Chloro-phenyI)-9-hydroxy-6-methyl-8-(4-morpholin-4-yl-butyI)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 
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4-(2-Chloro-phenyl)-9-f]uoro-6-methyl-8-(3-pyrrolidin-l-yl-propoxy)-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyI)-8-[3-(4-methyI-pipera2in-l-yl)- 
propoxy]-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyI)-8-(3-diethylamino-propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyI)-8-(3-diinethylamino-propoxy)-9-fluoro-6-meihyl-6H- 
pyrrolo[3,4-c]carba2ole-l,3-dione; 

N-[4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)- 1 -methy lene-3-oxo- 1 ,2,3,6-tetrahydro- 
pyrrolo[3 ,4-c]carba2ol-9-y 1] -f ormamide ; 

4-(2-Chloro-phenyl)-6-inethyl-8-pyridin-4-yl-6H-pyrrolo[3,4-clcarbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(3-hydroxy-propyl)-8-piperidin-4-yl-6H^ 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

8-(3-(R)-Amino-pyrrolidine-l-carbonyl)-4-(2-chloro-phenyl)-6-methyl-6H- 
pyiTolo[3,4-c]carbazole-l,3-dione; hydrochloride salt; 

8- (3-(S) Amino-pyrrolidine- l-carbonyl)-4-(2-chloro-phenyi)-6-methyl-6H- 
pyrroIo[3.4-c]carbazole-l,3-dione; hydrochloride salt; 

4-(2-ChIoro-phenyl)-6-niethyl-8-piperidin-4-yl-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

4-(2-Chloro-phenyl)-6-inethyl-8-(piperazine-l-carbonyl)-6H-pyrrolo[3,4- 
c]carbazole-l,3-dione; hydrochloride salt; 

4-(2-Chloro-phenyl)-8-(4-dimethylamino butyl)-9-hydroxy-6-methyl-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-niethyI-8-(4-pyrrolidin-l-yl-butyl)-6H-pyrrolo[3,4- 
cjcarbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(4-niethyIamino-butyl)-6H-pyiTolo[3,4- 
c]carbazole- 1 ,3-dione; 

[4-(2-Chloro-phenyl)-6-meihyM ,3-dioxo- 1 ,2,3,6- teirahydro-pyrrolo[3,4-c]carbazol- 

9- yI]-urea; 
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4-(2-Chloro-phenyl)-9-hydroxy-8-(3-hydroxy-2-inethyl-propoxy)-6-inethyl-6H- 
pyrrolo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-(4-dimethylainino-buloxy)-9-hydroxy-6-methyl-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-(3-methoxy-propyl)-8-piperidin-3-yl-6H-pynolo[3,4- 
c]carba2ole-l,3-dione; hydrcx:hloride salt; 

4.(2-Chloro-phenyl)-6-(3-hydroxy-propyI)-8-(3-methylamino-propoxy)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

9-Bromc>-4-(2-chIoro-phenyl)-6-(3-hydroxy-propyl)-8-(3-methylamino-propoxy)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

4-[4-(2-Chloro-phenyl)-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4- 
c]carbazol-8-ylmethyl]-piperidine-l-carboxylic acid tert-butyl ester; 

4-(2-Chloro-phenyl)-6-methyl-8-piperidin-4-ylmethyl-6H-pyrrolo[3,4-c]carbazole- 
1,3-dione; 

4-(2-Chloro-phenyl)-6-(3-methoxy-propyl)-8-piperidin-4-yl-6H-pyrTolo[3,4- 
c]carbazole- 1 ,3-dione;hydrochloride salt; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-piperidin-3-yl-6H-pyrrolo[3,4- 
c]carbazole-l,3-dione; hydrochloride salt; 

4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-piperidin-4-yl-6H-pyrrolo[3,4- 
c]carbazole-l,3-dione; hydrochloride salt; 

4-(2-Chloro-phenyl)-6-methyl-8-(perhydro- 1 ,4-diazepine- 1 -carbonyl)-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione; hydrochloride salt; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-[4-(4-methyl-piperazin-l-yl)-butyl]-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(4-pyrrolidin-l-yl-butoxy)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-8-[4-(3,5-diniethyl-piperazin-l-yl)-butoxy]-9-hydroxy-6- 
methyl-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-6-methyl-13-dioxo-l,23,6-tetrahydro-pyiTolo[3,4-c]car^^ 
8-carboxylic acid (2-dimeihylainino-ethyl)-methyl-amide; compound with trifluoro- 
acetic acid; 

8- ((S)-3-Ainino-pyrrolidine-l-carbonyl)-4-(2-chloro-phenyl)-6-(2-hydroxy-ethyl)- 
6H-pyrrolo[3,4-c]carba2oIe-l ,3-dione;hydrobromide salt; 

4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyl)-8-piperidin-4-yI-6H-pyiTolo[3,4- 
clcarbazole-ljS-dione; hydrobromide salt; 

9- Amino-4-(2-chloro-phenyl)-6-(2-hydroxy-ethyl)-6H-pyrrolo[3,4-c]carba2ole-l,3- 
dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-niethyl-8-[3-(4-methyl-piperazin-l-yl)-propoxy]- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

3-[9- Aniino-4-(2-chloro-phenyl)- 1 ,3-dioxo-2,3-dihydro- 1 H-pyrrolo[3,4-c]carbazol-6- 
yI]-N-(2"dimethylamino-ethyl)-propionamide; 

3-[4-(2-Chloro-pheny l)-9-fonnyIamino- 1 ,3-dioxo-2,3-dihydro- 1 H-pyrrolo[3,4- 
c]carba2ol-6-yl]-N-(2-diniethylamino-ethyl)-propionamide; 

9-Amino-4-(2-chloro-phenyl)-7-methoxy-6-methyI-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

3- [4-(2-Chloro-phenyl)-9-hydroxy-l,3-dioxo-8-(3-pyrrolidin-l-yl-propoxy)-2,3- 
dihydro-lH-pyrrolo[3,4-c]carbazol-6-yi]-propionamide; 

4- (2-Chloro-phenyl)-6-methyl-8-pyiTolidin-3-yl-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; trifluoroacetic acid salt; 

4-(2-Chloro-phenyl)-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazole- 
8-carboxylic acid 

N-[4-(2-Chloro-phenyl)-7-methoxy-6-niethyl- 1 ,3-dioxo- 1 ,2,3»6-tetrahydro- 
pyiTolo[3,4-c]carbazol-9-yl]-formamide; 

4-(2-Chloro-phenyl)-7-hydroxy-6-methyl-9-nitro-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-[2-(l-methyl-pyrrolidin-2--yl)-ethoxy]- 
6H-pyrroIo[3,4-clcarbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-[4-(4-methyl-piperazin-l-yl)-butoxy]- 
6H-pyrrolo[3,4-clcarbazoIe- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-niethyl-8-(4-moiphoHn-4-yl-butoxy)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

N-[4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyl)-l,3-dioxo-l,2,3,6-tetrahydro- 
pyrTolo(3,4-c]carbazol-9-yll-foniianiide; 

4-(2-Fluoro-6-methoxy-phenyl)-9-hydroxy-6H-pyrTOlo[3,4-c]carbazole-l,3-dione; 

N-[4.(2.Chloro-phenyl)-6-(3-hydroxy-propyl)-8-methoxy-l,3-dioxo- 1,2,3,6- 
tetrahydro-pyrroIo[3,4-c]carbazol-9-yl]-acetamide; 

N-[4-(2-Chloro-phenyl)-6-(3-hydroxy-propyl)-8-methoxy-l,3-dioxo-l,2,3,6- 
tetrahydro-pyrroIo[3,4-c]carbazol-9-yl]-fonnamide; 

N-[4-(2-Chloro-phenyl)-8-hydroxy-6-(3-hydroxy-propyl)-1.3-dioxo-l,2,3,6- 
tetrahydro-pyTTolo[3,4-c]carbazol-9-yI]-formaniide; 

6-Butyl-4-(2-chloro-phenyl)-9-hydroxy-8-(3-pyrrolidin-l-yl-propoxy)-6H- 
py rrolo[3,4-c]carbazole- 1 ,3-dione; 

8-(3-(S)-Aniino-pyrroIidine-l-carbonyl)-4-(2-chloro-phenyl)-6-(3-hydroxy-propyl)- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-niethyl-8-pyiTolidin-2-yl-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

8-(4-Amino-bulyl)-4-(2-chloro-phenyl)-6-methyl-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

2-DinielhylaminQ-ethanesulfonic acid { 3-[9-amino-4-(2-chloro-phenyl)-l,3-dioxo- 
2,3-dihydro-lH-pyrrolo[3.4-c]carbazol-6-yl]-propionyI} -amide; 

2-Dimethylamino-elhanesulfonic acid { 3-[4-(2-chloro-phenyl)-9-fonnylamino-l,3- 
dioxo-2,3-dihydro-lH-pyiTOlo[3,4-c]carbazol-6-yl]-propionyl) -amide; 

4-(2-Chloro-phenYl)-9-hydroxy-6-methyl-8-(2-methyl-3-pyiTOlidin-l-yl-propoxy)- 
6H-pyrroIo[3,4-c]carbazole-l,3-dione; 
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4-(2-ChIoro-phenyl)-9-hydroxy-8-(3-hydroxy-2,2-dimethyl-propoxy)-6-methyl-6H- 
pyiTolo[3,4-c]carba20le-l,3-dione; 

4-(2-Chloro-phenyl)-9-methoxy-6-methyI-l,3-dioxo-l,2.3,6-tetrahydro-pyrrolo[3,4- 
c]carbazole-8-carboxyIic acid; 

4-(2-Chloro-phenyl)-9-inethoxy-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4- 
c]carbazole-8-carboxy]ic acid amide; 

4-(2-Chloro-phenyl)-9-niethoxy-6-methyl-l,3-dioxo-l,2,3i6-tetrahydro-pyrrolo[3,4- 
c]carba2ole-8-carboxyIic acid (2-pyrrolidin-l-yl-ethyl)-amide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-l,3'dioxo-l,2,3,6-tetrahydro-pyrroIo[3,4- 
c]carbazole-8-carboxylic acid; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyiTolo[3,4- 
clcarbazole-8-carboxylic acid amide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl- 1 ,3-dioxo-l ,2,3,6-tetrahydro-pyrrolo[3,4- 
c]carbazole-8-carboxylic acid (2-pyrrolidin-l-yl-ethyl)-amide; 

N-[4-(2-Chloro-phenyl)-7-hydroxy-6-methyl-l ,3-dioxo-l ,2,3,6-tetrahydro- 
pyrrolo[3,4-c]carbazol-9-yl]-formamide; 

4-(2-Chloro-phenyl)-6:(2-hydroxy-ethyl)- 1 ,3-dioxo- 1 ,2,3»6-tetrahydro-pyrrolo[3,4- 
c]carbazole-8-carboxylic acid methyl ester; 

4-(2-Chloro-phenyl)-6-methyl- 1 ,3-dioxo- 1 ,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazole- 

8- carboxylic acid (2-pyrrolidin-l-yl-ethyl)-amide; 

3- [4-(2-Chloro-phenyl)-8-(3-dimethyIamino-propoxy)-9-hydroxy-l,3-dioxo-2,3- 
dihydro-lH-pyrrolo(3,4-c]carbazol-6-yl]-propionamide; 

4- (2-Chloro-phenyl)-8-[3-(ethyl-propyl-amino)-propylsulfanyl]-9-hydroxy-6-methyl- 
6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

9- Hydroxy-6-methyJ-4-phenyl-8-(3-pyrrolidin-l-yl-propoxy)-6H-pyiTolo[3,4- 
c]carbazoIe-l ,3-dione; 
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9-Amino-4-(2-chloro-phenyl)-6-meihyl-7-vinyl-6H-pyrrolo[3,4-c]carbazole-l,3- 
dione; 

4-(2-ChIoro-phenyl)-8-(3-(R)dimethylaniino-pyrTolicIine-l-carbonyl>6-(2-hydroxy- 
ethyl)-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

N-[4-(2-Chloro-phenyl)-6-methyl-13-dioxo-7-vinyl-l,2,3,6-ietrahydro-pyiTolo[3,4- 
c]carbazol-9-yI]-fonnamide; 

N-[4-(2-Chloro-phenyl)-7-(l,2-dihydroxy-ethyl)-6-niethyl-l,3-dioxo-l,2,3,6- 
tetrahydro-pyrrolo[3,4-c]carbazol-9-yl]-fonnamide; 

N-[4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro 
pyrrolo[3,4-c]carbazole-8-carbonyl]-methanesulfonamide; 

2-Dimethylamino-ethanesulfonic acid [4-(2-chloro-pheny l)-9-hydroxy-6-methyl- 1 ,3- 
dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazole-8-carbonyl]-amide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-l,3-dioxo-l,2,3,6-ietrahydro-pyrTolo[3,4- 
c]carbazole-8-carboxylic acid dimethylamide; 

4-(2-Chloro-phenyl)-9-hydroxy-8-(3-morpholin-4-yl-propoxy)-6H-pyrrolo[3,4- 
c]carbazoIe- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(2-pyrrolidin-l-yl-ethoxy)-6H- 
pyiTolo[3,4-c]carbazole- 1 ,3-dione; 

8-(3-Amino-propoxy)-4-(2-chIoro-phenyl)-9-hydroxy-6-methyl-6H-pyrrolo[3,4- 
c]carbazo]e-l,3-dione; hydrochloride salt; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(2-methyl-3-pynolidin-l-yl-propoxy)- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazole- 
8-carboxylic acid (2-diethylamino-ethyl)-amide; 

4-(2-Chloro-phenyl)-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazole- 
8-carboxylic acid [3-(4-melhyI-piperazin-l-yl)-propyl]-amide; 
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4- (2-Chloro-phenyl)-6-inethyl- 1 ,3-dioxo- 1 ,2,3,6-tetrahydropynolo[3,4-c]carbazole- 

5- carboxyiic acid (3-diethylamino-2-hydroxy-propyl)-ainide; 

4-(2-ChIoro-phenyI)-6-methyl-13-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4-c]carba2ole- 
8-carboxylic acid (3-pyrrolidin-l-yl-propyl)-aniide; 

4-(2-Chloro-phenyl)-8-(3-(S)-dimethylamino-pyrrolidine-l-carbonyl)-6-(2-hydroxy- 
ethyl)-6H-pyrroloI3,4-c]carba20le-l,3-dione; Trifluro acetic acid salt; 

4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyI)- 1 ,3-dioxo- 1 ,2,3,6-tetrahydro-pyrrolo[3,4- 
c]carbazole-8-carboxylic acid (2-pyrrolidin-l-yl'ethyl)-ainide; 

4-(2-Chloro-phenyl)-6-(2-hydroxy-ethyl)-l,3-dioxo-l,2,3,6-tetrahydro-pyrrolo[3,4- 
c]carbazole*8-carboxylic acid amide; 

4-(2-Chloro-phenyl)-8-(3-dimethylaniino-propoxy)-9-hydroxy-6H-pyiTolo[3,4- 
c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-8-[3-(4-niethyl-pipera2in-l-yl)-propoxy]-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-ChIoro-phenyl)-9-hydroxy-8-(3-pyrrolidin-l-yl-propoxy)-6H-pyrrolo[3,4- 
c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(2-morpholin-4-yl-ethoxy)-6H- 
pyrrolo[3,4-clcarba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyI-8-[2-(4-methyl-piperazin-l-yl)-ethoxy]- 
6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

N-[4-(2-Chloro-phenyl)-8-methoxy-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro- 
pyrrolo[3,4-c]carbazol-9-yl]-formamide; 

4-(2-Chloro-phenyl)-9-hydroxy-8-(3-hydroxy-propoxy)-6H-pyrrolo[3,4-c]carbazole- 
1,3-dione; 



4-(2-Chloro-pheny l)-9-hydroxy-6-melhyl- 1 ,3-dioxo- 1 ,2,3,6-tetrahydro-pyn'olo[3,4- 
c]carbazole-8-caTboxy]ic acid (2-dimethylamino-ethyl)-methyl-amide; 
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4-(2-Chloro-phenyl)-9-hydroxy-6-methyl- 1 3-dioxo- 1 ,23,6-tetrahydro-p^^ 
c]carbazole-8-carboxylic acid ( 1 -ethy l-pyiTolidin-2-y ImethyO-amide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-inethyl- 1 ,3-dioxo- 1 ,2,3.6-tetrahydro-pyrrolo[3,4- 
c]carba2ole-8-carboxylic acid (3-diethylamino-propyl)-aniide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(lH-tetrazol-5-yl)-6H-pyiTolo[3,4- 
c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyI)-9-hydroxy-6-methyl-l,3-dioxo-l,2,3,6-tetrahydro-pyiTolo[3,4- 
c]carba2ole-8-carboxylic acid [2-(l -methyl-pyiTolidin-2-yl)-ethyl]-ainide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8M3-[(2-hydroxy-ethyl)-methyl- 
aminoj-propoxy } -6H-pyiTolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)T9-hy droxy-8- { 3-[(2-hydroxy-ethyl)-methyl-amino]-propoxy ) -6- 
niethyl-6H-pyrrolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-(3-piperidin-l-yl-propoxy)- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(3-piperidin-l-yl-propoxy)-6H- 
pyiTolo[3,4-c]carbazole-l,3-dione; 

8-[3-(Ben2yl-methyl-amino)-propoxy]-4-(2-chloro-phenyl)-9-hydroxy-6-(2-hydroxy- 
ethyl)-6H-pyiTolo[3,4-c]carbazole- 1 ,3-dione; 

8-[3-(Benzyl-methyl-amino)-propoxy]-4-(2-chloro-phenyl)-9-hydroxy-6-methyl-6H- 
pyrTolo[3,4-c Jcarbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(4-pyridin-2-yl-piperazin- 
l.yl)-propoxy]-6H-pyrrolo[3.4-c]carbazole-l,3-dione; 

4-(2-ChIoro-phenyl)-9-hydroxy-6-methyl-8-[3-(4-pyridin-2-yl-piperazin-l-yl)- 
propoxy]-6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-(3-dipentylamino-propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)- 
6H-pyrroIo[3,4-c]carba2ole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-8-(3-dipentyIamino-propoxy)-9-hydroxy-6-methyl-6H- 
py iTolo[3,4-clcarba201e- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-{3-[(2-dimeihylaminO'ethyl)-methyl-aminol-propoxy}-9- 
hydroxy-6-(2-hydroxy-eihyl)-6H-pyiTolo[3,4-clcarba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-8- { 3-[(2-dimethylamino-ethy l)-nietiiyl-amino]-propoxy ) -9- 
hy droxy-6-methy l-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

■ 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(3-hydroxy-pyrrolidin-l- 
yl)-propoxy]-6H-pyiTolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-8-[3-(3-hydroxy-pyrrolidin-l-yl)-propoxy]-6-methyl- 
• 6H-pyrrolo[3,4-c]carba2ole- 1 i3-dione; - 

4-(2-Chloro-phenyl)-8-[3-(cyclohexyl-methyl-amino)-propoxy]-9-hydroxy-6-(2- 
hydroxy-ethyl)-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(cyclohexyI-methyl-amiiio)-propoxy]-9-hydroxy-6-methyl- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(2-methyl-piperidin-l-yl)- 
propoxy]-6H-pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-[3-(2-methyl-piperidin-l-yl)-propoxy]- 
6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(2-hydroxymethyl- 
piperidin-l-yl)-propoxy]-6H-pyTrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-8-[3-(2-hydroxymethyl-piperidin-l-yl)-propoxy]-6- 
methyl-6H-pyiTolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyI)-9-hydroxy-6-(2-hydroxy-ethyl)-8-[3-(methyl-pyridin-3- 
ylmethyl-amino)-propoxy]-6H-pyiToIo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-[3-(methyl-pyridin-3-yIniethyl-aniino)- 
propoxy]-6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 
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4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-I3-(2-hydroxyinethyl- 
pyrTOlidin-l-yl)-propoxy]-6H-pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy"8-[3-(2-hydroxyiTiethyl-pyrrolidin-l-yI)-propoxy]-6- 
nieihyI-6H-pyrrolo[3,4-c]carba2oIe- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(elhyl-methyl-aTnino)-propoxy]-9-hydroxy-6-(2-hydroxy- 
ethyI)-6H-pyrrolo[3,4-c]carba20le-l,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(ethyl-methyl-amino)-propoxy]-9-hydroxy-6-methyl-6H- 
pyrroIo[3,4-clcarbazole-l,3-dione; 

4-(2-Chloro-phenyl)-8-(3-dipropylainino-propoxy)-9-hydroxy-6-(2-hydroxy-ethyl)- 
6H-pyiTolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-8-(3-dipropylamino-propoxy)-9-hydroxy-6-methyl-6H- 

. - pyrrolo[3,4-c]carbazole=l,3-dione; . . 

4-(2-Chloro-phenyl)-8-(3-diethylamino-propoxy)-9-hydroxy-6-methyl-6H- 

pyrrolo[3,4-c]carba2ole- 1 ,3-dione; 

8- {3-[Bis-(3-methyl-butyl)-amino]-propoxy)-4-(2-chloro-phenyl)-9-hydroxy-6- 
niethyl-6H-pyiTolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(2,6-dimethyl-piperidin-l-yl)-propoxyl-9-hydroxy-6-(2- 
hydroxy-ethyI)-6H-pyiTolo[3,4-c]carba2ole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(2,6-dimethyl-piperidin-l-yl)-propoxy]-9-hydroxy-6- 
methyI-6H-pyrrolo[3,4-c]carba2ole- 1 ,3-dione; 

9- Hydroxy-6-(2-hydroxy-eihyl)-4-phenyl-8-(3-pyrrolidin-l-yl-propoxy)-6H- 
pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-8-(3-dicyclohexylamino-propoxy)-9-hydroxy-6-(2-hydroxy- 
ediyl)-6H-pyiTolo[3,4-c]carba20le-l,3-dione; trifluoro-acetic acid salt; 

4-(2-Chloro-phenyl)-8-(3-diisopropylaniino-propoxy)-9-hydroxy-6-(2-hydroxy- 
ethyl)-6H-pyrrolo[3,4-c]carbazole-l,3-dione; trifluoro-acetic acid salt; 

9-Amino-4-(2-chloro-phenyl)-6-methyl-8-(3-pyrroIidin-l-yl-propoxy)-6H- 
pyrrolo[3,4-c]carba201e- 1 ,3-dione; 
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N-[4-(2-Chloro-phenyl)-6-methyl- 1 ,3-dioxo-8-(3-pyrrolidin- 1 -yl-propoxy)- 1 ,2,3.6- 
tetrahydro-pyrrolo[3,4-c]carba2oI-9-yI]-formamide; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-l,3-dioxo-l,2,3,6-tetrahydrc)-pyrr6 
c]carba2ole-8-suIfonic acid (2-pyrrolidin-l-yl-ethyl)-aniide; 

4-(2-Chloro-phenyl)-8-(3-cyclohexylamino-propoxy)-9-hydroxy-6-methyl-6H- 
pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(3-pyiTolidin-l-yl-propaiie-l-sulfinyl)- 
6H-pyTTolo[3,4-c]carbazole-l ,3-dione 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(3-pyrrolidin-l-yl-propane-l-sulfonyl)- 
6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-(4-pyrrolidin-l-yl-butyl)-6H- 
pyrrolo[3,4-c]carbazole-l ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-(2-hydroxy-ethyl)-8-(4-inorpholin-4-yl-butyl)-6H- 
pyrrolo[3,4-c]carba2ole-l,3-dione; 

4-(2-ChIoro-pheny l)-9-hydroxy-6-(2-hydroxy-ethyl)-8- [4-(4-methy l-piperazin- 1 -yl)- 
butyl]-6H-pyrrolo[3,4-c]carbazole-l,3-dione; 

4-(2-Chloro-phenyl)-8-[3-(eihyl-propyl-amino)-butoxy]-9-hydroxy-6-methyl-6H- 
pyiTOlo[3,4-c]carbazole- 1 ,3-dione; 

4-(2-Chloro-phenyl)-9-hydroxy-6-methyl-8-(l-methyl-3-pyrrolidin-l-yl-propoxy)- 
6H-pyrrolo[3,4-c]carbazole- 1 ,3-dione; 

9-Amino-4-(2-chloro-phenyI)-8-(4-hydroxy-butyl)-6-methyl-pyrrolo[3,4-c]carbazole- 
1,3-dione; 

N-[4-(2-Chloro-phenyl)-6-methyl-l,3-dioxo-8-(4-pyiTolidin-l-yl-butyl)-l,2,3,6- 
tetrahydro-pyiTolo[3,4-c]carbazol-9-yl]-foiTnamide; 

N- { 4-(2-Chloro-phenyl)-6-niethyl-8-[4-(4-methy l-piperazin- 1 -yl)-butyl]- 1 ,3-dioxo- 
1 ,2,3,6-tetrahydro-pyrrolo[3,4-c]carbazol-9-yl } -formamide; 
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.349- 

N-[4-(2-Chloro-phenyl)-6-methyl-8-(4-morpholin-4-yl-butyl)-13-dioxo-l,23,^ 
tetrahydro-pyiTolo[3,4-c]carbazol-9-yl]-fonnamide; 

9.Amino-4-(2-chloro-phenyI)-7-(4-hydroxy-butyl)-6-methyl-6H-pyiTolo[3,4- 
c]carbazole-l ,3-dione; 

N44-(2-Chloro-phenyl)-7-(4-hydroxy-butyl)-6-methyl-13-dioxo-l,23,6-tetrahydr^ 
pyiTolo[3,4-c]carbazol-9-yl]-fonnainide; 

N-[4-(2-Chloro-phenyl)-6-methyl-7-(4-morpholin-4-yI-butyl)-l,3-dioxo-l,2,3,6- 
tetrahydro-pyiTolo[3,4-c]carba2oI-9-yI]-formainide; 

NM4-(2-Chloro-phenyl)-6-methyl-7-[4-(4-methyl-piperazin-l-yl)-butyl]-l,3-dioxo- 
1 ,2,3,6-ietrahydro-pyiTolo[3,4-c]carbazoI-9-yl } -formamide; 

N-[4-(2-Chloro-phenyl)-7-(4-dimethylamino-butyl)-6-methyl-13-dioxo-l,2.3,^ 
tetrahydro-pyiTolo[3,4-c]carbazol-9-yl]-fonnamide; 

N-[4-(2-Chloro-pheny l)-6-methyl-l ,3-dioxo-7-(4-pyrTolidin- 1 -y 1-butyl)- 1 ,2,3,6- 
tetrahydro-pyiTolo[3,4-c]carbazol-9-yl]-fonnamide; 

9-Amino-4-(2-chloro-phe.nyl)-6-melhyl-7K4-morpholin-4-yl-butyl>6H-pyrrolo[3,4-. 
c]carbazole- 1 ,3-dione; 

9-Amino-4-(2-chloro-phenyl)-6-methyI-7-[4-(4-methyl-piperazin-l-yl)-butyl]-6H- 
pyrrolo[3,4-c]carbazole-l,3-dione; 

9-Amino-4-(2-chloro-phenyl)-7-(4-dimethylamino-butyl)-6-methyl-6H-pyiTolo[3,4^ 
c]carbazole-l,3-dione; and 

9-Amino-4-(2-chloro-phenyl)-6-methyl-7-(4-pyrrolidin-l-yl-butyl)-6H-pyrrolo[3,4- 
c]carbazole- 1 ,3-dione. 
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